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CHAPTER 1

INTRODUCTION

1.1 Purpose and Objectives -

The purpose of this document is to guide enforcement officials in develop-
ing admlaistrative orders to address RCRA ground-water monitoring violations at
interim status land disposal facilities.l The document's primary objective is
to promote the development of orders that correct interim status violations
4n a manner that i3 consistent with the needs of the RCRA permitting process.
Enforcement personnal are encouraged to involve permit writers in the formu-
jation of technical remedies to ensure that enforcement remedies are consistent

with the long-term monitoring responsibilities of the facility.

The guidance i3 intended to apply to the RCRA~authorized States as well
as to EPA regional oEEices. While State and Federal enforcement authorities
pay differ (e.g., states may have different order authorities or different
maxim:m penalties), the States and EPA are engercing egssentially the same
set of regulations. Therefore, remedies designed by State enforcement

officials should be similar to'those outlined in this document.

The document will not be concerned with policy matters such as how to

decide which cases to pursue or how to decide between administrative and

1  This document covers ouly the requirements for ground-water monitoring
that apply to hazardous waste management units that were in existence on November
19, 1980. It does not address monitoring requirements that may be imposed on
solid waste management units as a result of the "continuing releases” provisionm,
§3004(u) of RCRA, as amended by the Solid and Hazardous Waste Act Amendments
of 1984,
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judicial response. Iastead, the document focuses on the formulation of
tachnical remedies and on the approptiate taechnical content of orders.
Specifically, it concentrates on how to fashion ground-water remeéies for
facilicies operating duringrthe éransition period between interim status

and permitting.

1.2 Significance of the Interim Status to Permitting Transitionm Pericd

The Agency and the regulated commuﬁity are now entaring a period unique
in the 1ife of the RCRA program —— the period after which all Part B permit
applications are due, but before'all facilirias have been permitted. EPA
and the States have already received many Part B applications. By November
8, 1985 the Part B permit applications of all the nation's iand disposal
facilities will be due.2 It is likely, however, that It may’ take several
years for EPA to process and finalize permits for all these facilities. As .~
a result, many facilitie; will face a fairly long period of time between the

due date of their application and the lssuance or denial of a permit.

- ohaexigtence of this transitiomn period is significant because it is
the only time in the life of the RCRA program that land disposal facilities
will ba bound by the interim status ground-water regulations (Part 265) and

the permit application regulations (Part 270). 1t is the first time, therefore,

2 The Solid and Hazardous Waste Act Amendments of 1984 require all
land disposal facilities to submit a Part B permit application within twelve
months after the enactment of the Amendments or lose interim status. See
§3005(a) of the Resource Comservation and Recovery Act (RCRA).
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that enforcement officials can draw upoa the authorities of both Part 263

and 270 when fashioning techmical remedies at interim status facilities.

As described in Chapter 3, ;he Part 270 regulations impose additional
. monitoring and information generating requirements on the owner/operators
of interim status facilities. The Agency designed the iaterim status
(Part 265), permit application (Part 270), and permitting regulations
(Part 264) to be followed in sequence. A facility moves from one phase of
monitoring to the next (and from interim to pérmitted status) by building
upon the information gemerated during the previous stage. The monitoring
and cleanup obligations of an owner/operator also expand as the facility
approaches permitting and/or the evidence of ground-water contamination

ilncreases.

Unfortunately, certain facilities have not adequately implemented even
the first phase of the monitoring sequénce, the installation of a competent
dataction monitoring network. Consequently, these owner/operators cannot
provide the sampling data or plume characterization required for a Part B

permit applicatiom.

Enforcement officials caﬁ help solve this problem by crafting technical
remedias that in;egrace the requirements of Parts 265 and 270. Faecilities
that have failed to progress through the monitoring sequence as planned,
should be required to condense the sequence so as to prepare the facility
for permitting as rapidly as possible. Much of this document concentrates

on explering how enforcement officials can use the requirements of Parts



265 and 270, and other available authorities to design remedles that will

ease the transition between interim and permitted status.

1.2.1 Plume Characterization Under §270.14{c)(4)

In terms of ground-water m;nitoring, the most significanc requirement
of the Part 270.:agulations 1s the provision outlined in §270.14(c)(4).
This provision requires applicants to deseribe any plume of contamination
that has enterad ground water and define its extant, and provides EPA with
the authority to compel sampling for the broad 1ist of constituents listed

{in Appendix VIII of Parc 26l {(hereafter raferred to as "aAppendix VIII®).

This provision applies to all facilicies that have detected plumes
under interim status monitoring and to facilitles that have Ao: detected
plumes {f the facility's {nterim status system is not capable of detecting
a plume sﬁoﬁld it oecur.S Facilities with inadequa:e-ZGS monitoring
systems should not be allowed to avoid Appendix VIIIL sampling and assessment
activities simply because they have avoided compliance with RCRA ground-water
monitoring requirements in the past. Moreové?, gsuch factlities should not

be allowed to delay undertaking the more comprehensive assassment and

sampling activities mandated by §270.14(c)(4), by first going back and

3 1This interpretation has been conslsteatly advanced in all previous
guidance documents that address this issue. (See: the RCRA Permit Writer's
Guidance Manual For Ground-water Protection, October 1983, p. 204; and the
November 29, 1984 policy memorandum from Lee Thomas and Courtney Price,
entitled, "Part B Applications with Incomplete Ground-water Monitoring
Data.”) Moreover, this expectation has been made known to facility owners
through the Permit Applicant's Guidance Manual, May 1984 (See pps. 9-42
and 9=43). ) '
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implementing the less demanding moaitoring protocol established in P?rc
265. Requiring these facilities to sample for Appendix VIII_constifuenﬁs
is consistent with the language of §270.14(c)(4) and the general purposes
of the Part 265 requirements.

One of the purposes of the Part 265 regulations was to prepare.faciliﬁ
ties for permitting. EPA assumed chat data from detection and assessment
monitoring under Part 265 would identify faeilities that had contaminated
ground water. These data would serve as the foundation for developing the
ground-water information required to be submitted in Part B of the permit
application [§270.14{c)]. Where an owner/operator has unot complied with
Part 265 monitoring requirements, however, EPA cannot determine whe:hgr
the facility hés contaminated ground water and hence cannot easily determine
which ground-water monitoring program should berwritten into the -facility's

permit. e

At this point in the program, allowing an applicant to comply with
the literal requirements of Part 263, however, gpuld cause unacceptable
delays. An applicant that needed to “start=over” by installing or relocat-
ing monitoring wells.could require as much as two and one-half years to
complete the entire Part 265/Part 270 monitoring sequence (see timeline in
Figure 5.2). Consequently, where EPA finds that an applicant has not
instictuted an adequate mdnitoring program under Part 265, the Agency will
fequira owner/operators to condense the Part 265/Part 270 monitoring sequence
in order to generate the ground-watar data necessary for permitting (closure
or post=closure) as quickly as possible. This condensed monitoring program

1s described in more detail in Chapter 3.




1.3 Overviaw of the Administrative Enforcement Process

The unique character of the transitioan period from interim status to
permitting demands both increased coordination between permit writers and
eaforcement staff and a new conceptual approach to the enforcement process.

The cornerstone of this new approach is the fashionlng of techmnical ground-

water remedies that satisfy the Agency's long term regulatory objectives.

To implement this approach, the Agency recommends a three—step enforce~
ment process (see Figure l.1). STEP 1 i3 to outline the technical remedy
sought. In most cases, this step will require considerable planaing and
close cootdination between the enforcement staff and the permitting staff.
Enforcement officials and permit writers must work together to comstruct
remedies that generate the information neceséafy for permicting while
"cérreétiug deficiencies in the facility's interim status monitoring'system;““#

STEP 2 is to develop an enforcement strategy to secure the desired
remedy. Central toe this effort is the gelection of the order authority
" bast suited to compel the remedy. If regulatory provisions have been
violatad, the enforcement staff should determine whether the desired remedy
can be secured through a §3008(a) order eciting these violations. (See Chapter
4 for a description of the order authorities and a discussion of their use.)
1f there 13 a question whether the eatire remedy caﬁ be compelled using a
§3008(a) order, enforcement staff should consider using a different
enforcement authority (e.g., $3008(h), §3013, §7003 or CERCLA §106 orders),

or a combination of authoritiea 1if necessary.

1-6




12sunao)
TeuocTdoy

Jjels Judw
-8210JUa TEDJUYDIIL,

{PIAJOAUT SUDSIB]

‘e

A

yiqao -
AHL ON1d0TdARQ

£ d3ais

[osunod
1rUO Y39y

Jjels Judw
-82I0JUd TEDTUYDIL

{PAATOAU} SUO0S1dg

A

1

13317am 1Twxad

JJeas jusua
~-8210Jua JeITUYI3L

tPAATOAUT BUOSIJ

nagASl
L88auajaduod  Fujanp
P231oNpUCD JUMUSSIEEE
{eoTUYOD] PIIBTADIQYE A3IJE.
juamadicjus 03 feriajay (o

gsaosoad goN ySnoayl

anueyrdmos uje?d o3 1dwsiae

1n3ssa3oInsuUn 131je jusw
—adao0jua 03 Ivar23ay (4

L] N ‘
IIumo JUB1ITO[EDAI
Ayreoypi038fY 103 Juau
1 —8da0ju? 03 [R112I8Y (®

po3Ivfaful 3F01ad

(fouaBe @335 ‘*8°3)
1ex12321 2preInd (P

KDAIVILS INFHIDAOINA
dHL ONINDISAC

AQAWAY TVIINHOAL
AHL ONINOIHSY4

ma1a02 OTFd (9

uvotidadsuy 1ajem

¢ d3als

1 4318

-punoad aaysuaiul (9

uoyioadsuy suglInoy (e

poleriTu] Jjuswadiojug

HOILVIEINI HSVD

$S3D0Hd LNIWIOHOINT JHL 40 T3A0NW It ainbiy

1-7




STE? 3 of the administrative enforcement process is the development
of the ordar. The order is the mechanism by which the Agency ensurés that
the desired cemedy is actually executed by the facility. The goal of this
stap is to formalize exactly what. actions the respondent must take in
order to come into.compliance. ‘The more explicitly the Agency can express
its axpectations, the less opportunity there is for misunderstanding,
wasted effort, and delay. As Chapter & explainms, it i{s important to develop
this specificity as éarly in the enforcement process as possible, although
unless default i3 expectsd, it may not be necessary to express it in the
compliance order accompanying the complaint. Chapter 6 provides guidance

on how to write orders that are easily enforced and effective at achieving

the remedy developed in STEP l.

1.3.1 Case Initiatcion

Targeting cases for this enforcement process {s the responsibilicy of

both the enforcement staff and the permits staff.

LK)

In the enforcement program, cases generally evolve from the discovery of
an inadequate iaterim status monitoring programs Inadequate systems may‘be
{dentified as a result of routine facility inspections, more detalled ground-
water lnspections, or enforcement fille reviews. Once a problem—facility
is identified, enforcément staff should immediately contact the permits

staff to determine the facility's status vis a vis the permitting program.

Early coordination with the permits staff {s important for two reasomns.

First, the permits staff may have information on the site that could aid




in the development of am enforcement action against the facility. Where
complete, for example, a Part B application can provide vgluable informa--

tion regarding a facility's wastes, the hydrogeology of a site, ete, Even
where deficient, a Part B application can prove useful to enforcement officials

by highlighting gaps 1in the Eaci};ty owner's understanding of his/her site,

Second, coordination is necessary to avoid duplication of effort and to
ensure that actions taken by the enforcement division are "consistent with”
and “supportive of” the permitting process. Consistenc? i3 important so
that the Agency presents a unified front to the facility. For example,
before issuing a complaint the enforcement staff should know whether there
{s an oukstanding Notice of Deficiency (NOD) compelling the same activities.
“Supportive of permitting” implies consideration of the permit writer's
{nformational needs when designing remedies. The permit wriﬁer'must become
{nvolved in the enfarcement process early on so that (s)he can ensure that
his/her uw; permi t-writing needs and the facility's future Part 264 monitoring

needs are accurately represented and accounted for during the developument

of the remedy.

Cases may also enter the enforcement process via the permits staff, 1In
fact, permit writers (by virtue of their Part B reviews) are often in the best
position to ideatify problem cases, Permit writers are encouraged to refer
cases to enforceﬁent and use enforcement staff to facilitate the permit

process.

Enforcement involvement may be appropriate, for example, when a facility

has submitted a highly deficient Part B and past dealings with the company have

1-9
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deuonstraﬁed that the owner/operator 1s unlikely to correct deficiencies in
a prompt and forthright manner. 1In such cases, the~perﬁic wriéer should
consider referri;g the case to enforcement immediately after issuing a
géneral NOD that requires the submittal of the missing informa:ion within

‘a vary short period of time. ‘Sistn:ically recalcitrant applicants should
;ot be given long perlods of time under the informal NOD process to generate
data/information that they should have developed by the due date of their
permit; rather they should be compelled to develop this informatiom om an
enforceable compliance schedule pursuant to an order. Likewise, if a permit
writer has failed to make progress using the NOD mechanisa, {s)he should

work with the enforcement division to use formal mechanisms to compel

compliance rather than continue to issue NODs.

Permit writers should also expand their ipitial “"completeness™ review
of incoling Part Bs to include an abbraviated technical assessment of the .
ground-water monitoring portion of-:he application. While the permitting
staff clearly does not have the resources to comsider all Part B applications
in full as they arrive, there are benefi:s’in focusing briafly on the parts
of each application that are particularly troublesome for the regulated
commmnity, are envirommentally sensitive, or will require a lqng time for
the facility to revise if the applicaticm is inadequate. Some aspects of
an application are so central to the adequacy of the permit in general
that it may be wise to perform an ;bbreviated assessment up front, rather
than wait until the entire permit can be reviewed to discover and correct
major deficiencies (e.g., the facility amust install an entirely new well

system before it can generate the data necessary for permitting).

1-10

e



The consequences of not ideﬁtifying such deficiencies up front could
be significant delays in the permitting process or a weakening of fqture
enforcement cases because so much time has elapsed between the submittal of
the application and the 1ssuance‘§f a complaint. If permit writers did
- conduct abbreviated reviews on the ground-water portion of incoming applica-
tions, they could refer cases with major deficiencles to the enforcement
staff. Enforcement officials could then use the combined authorities of
Parts 265 and 270 (or other authorities as necessary) to advance the facility
to the point where the ground-water monitoring portion of the permit could

be easily written when the facility's full application comes up for review.

1.3.2 Facility Management Planning

The enforcement process as deseribed above demands a high level of
coordination between the enforcement and permitting staffs. For any parti-
cular facility, the Agency and Statés mat decide whether ground-water
problems should be addressed through enforcement or through the permitting
process. Facility Management Planning (FMP) is the mechanism that Regions

and States should use Co orchestrate this division of labor.

As described in the Revised FY8S and FY86 RCRA Implementation Plans
(RIP), the draft National Permit Strategy (April 8, 1983), and the draft FMP
guidance (July 12, 1985), Facility Management Planning is an Agency tool
for coordinating effort and resources between the Regions/States and
enforcement/permitting. Regions must develop a Facility Management Plan
for all "envirommentally significant”™ facilities according to a schedule

laid out in the RIP. Each plan must identify: 1) what action(s) should
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be taken at (or by) a facility; 2) what tool (e.g., order, NOD, post-closure
permit) should be used to compel the action; and 3) who (State or Region,
enforcemant or permitting) has lead responsibility for ensuring that the

action is completed.

i’

Decisions regarding the above points evolve from a “facility analysis™
conducted by representativeﬁ from Regional and State permitting and enforce-
ment of fices. During the facility analysis, the various representatives
raview the i{nformation available on a facility (e.g., Part B, inspection
reports, ete.) and begin formulating a strategy for handling that faeilicy
in the short and long term. All strategles devised for individual facilities

must be {n accord with the RIP and other Agency policies.

Where actual or potential ground-water contamination exlsts, the
gtrategy will generally include data or informaticen ga:hering o support
the loné;:erm goal of either issuing the facility am operating permit or
closing the facility and implementing corrective action for releases

into ground watar.

‘,!

It i3 during the facility management plaoning process that enforcement.
officials and permit writers can initiate the type of coordination necessary
to implement a range of options inclading this guidance. The review group,
for example, may decide that eventually a facility should be issued a
permit, but in the interim the Agency should use an order té coﬁpel the
facility to investigate possible ground-water contamination and develop
the appropriate permit application data and plans. At this point, the

leaad enforcement official should solicit the assistance of the permit




writer in formulating the technical remedy necessary to advance the facilicy

toward permicting.

1.4 Relationship to "Late and Incomplete Part B Policy”

On September 9, 1983, Lee éhomas and Courtney Price 1ssued a memorandum
entitled, "Guidance on Developing Compliance Orders Under Section 3008 of
the Resource Conservation and Recovery Act; Failufe to Submit and Submittal
of Incomplete Part B Permit Applications.” This memo, commonly referred to
as the "Late and Incomplete Part B Policy,” affirmed the Agency's authority
to take enforcement action for late and incomplete permit applications. It
set out the procedures for addressing Part B violators and established 2

flat penalty amount thar should be assessed in each case.

The Late and Incomplete Part B policy has been largely superseded by
more recent policies and is fufther modified by this document. First, the
"Enforcement Response Policy” (Deceﬁber 21, 1984) established that submittal
of a late, incomplete or inadequate Part B is a Class I violation (see page
18). In addressing Class I violaticns the Enforcemen: Response Policy states
that EPA and the States may issue warning letters prior to §3008(a) complaints
if they wish but are not required to do so. Therefore, the directive in the
La:e and Incomplete Earf ﬁ Policy that warning letters should always precede

§3008(a) complaints is superseded.

Second, the Late and Incomplete Part B Policy established a flat
penalty amount of $5,000.00. That requirement has since been superseded by
the “"RCRA Civil Penalty Policy"” (May 8, 1984), which establishes a matrix

that should be used to determine administrative penalty amounts. The matrix
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{3 based on two factors, the degree of a handler’'s deviatioan from regulatory
requirements and the potential for harm prasented by the violation., Thus,
penalty amounts should be determined individually for each Part B violator;

the flat $5000.00 amouat should not be applied automatically.

Finally, the Late and Inco&plete Part B Policy envisioned issulng complaints
that require, simply, the gubmittal of missing information. - The Agency has
since realized, however, that incomplete Part B's seldom represent mere over-
sights on the part of the applicant. More oftem, Part B's are incompleate
or inadequate because the applicaat failed to generate the required informa=

tion and/or failed to comply with interim status requirements.

When issuing a complainc agalast a Part B violater, the Region or 3tate
should not merely rééuire the respondent to “submit the infdrmation required
in Section 'XYZ' of the regulatioms.”™ Rather enforcement officials should
determine the underlylag reasons for the poor Part B and detail in the
proposed order what needs to be done to ensure a proper submittal. Ofcen
the reasons behind an inadequate Part B are extremely complex, especially
when the deficiencies involve ground-water Qonitoting. Enforcement officia;s
can help ensure the adequacy of the next gubmittal by outlining in the
order the nature and scope of the work to be performed. Further, Reglons
and States should generally assess penaltiés for all Part 270 violations

and any contributing Part 265 violatioms.

1.5 Structure of this Document

This document is divided into six chapters. Chapter 2 presents an in

depth discussion of the Part 265 and Part 264 ground-water mounitoring regula-
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tions. Chapter 3 builds upon this framework and explores the interrelation=-
ship between the two sets of regulatious. These two chapters are?designed
to give enforcement officials the regulatory.perspective they will need to
design ground-water remedies that are consistent with and supportive of the

permi tting process. :

Chapter 4 provides an overview of the enforcement tools available to
sacura desired remedies. It compares and contrasts the various order author-
i{ties and discusses some of the factors enforcement officials should comsider

when designing enforcement strategies.

Chapter 5 discusses how to fashion a technical remedy. The chapter
uses a case-study approach to illustrate how enforcement officials can
construct remedies that correct present violations while advancing a facility
toward permitting. The chapter develops a model remedy for a typical "transi-~
tion—peffod” facility and then describes how to use the combined authorities

of Parts 265 and 270 to secure that remedy.

Finally, Chapter 6 discusses how to write,an order to secure the
desirad remedy. The chapter emphasizes the lmportance of specificity in
order writing and explores various strategles that may be followed in
developing and issuing administrative orders, Appendix A includes a model

order that illustrate some of the principles developed in this chapter.

The Agency has also prepared a draft document entitled, RCRA Ground-

Water Monitoring Technical Enforcement Guldance (TEGD}. This document

addresses specific technical elements of ground—water monitoring system

design. For example, it discusses the types of well coustruction methods
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siders acceptable for yielding representative water

1985 and

that the Agency con

gamples. The draft £inal version of the TEGD is dated August,

_ 4g available from the Office of Waste Programs Enforcement (OWPE).




CHAPTER 2

REGULATORY OVERVIEW

This chapter provides an ovFriiew of the Part 265 and Part 264 ground-water
monitoring regulations. It attempts to abstract Erom the regulatory language
and describe how the programs were {intended to functiom in the real world.
Enforcement and permitting officials are strongly encouraged to read this

chapter even if they are familiar with the regulatioms.

The chapter discusses only the requirements that apply to hazardous waste
management units. In accordance with the Solid and Hazardous Waste Amendments
of 1984, permitted facilities may soon be requt;ed to mounitor solid waste
management units as well as hazardous waste management units.. Howevar, the
specific requirements applicable to these units have not yet béen established
and will ;ot necessarily be identical to the current Subpart F program detailed

below.

2.1 Interim Status Ground-Water Monitoring = ‘Part 265, Subpart F

The goai of the Part 265 regulations is to ensure that owners and
operators of interim status landfills, land treatment facilities, and surface
impoundments evaluate the impact of‘their facility on the uppermost aquifer
underlying their site. To achieve this goal, the regulations egtablish a
two=-stage ground-water p?ogfam designed to detect and characterize the

migration of any wastes that escape from a facility.

The focus of both stages of the program is on evaluating the nature and

extent of leakage, not on the removal or treatment of contamination should it
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be decected. Removal and treatment of contamination deened unacceptable
mst be dealt with through the exercise of the Agency's enforcement author-
{ties under §$3008(h) or $7003 of RCRA, §106 of CERCLA, or through the RCRA

1,

permitting process (See Chapter & on Ovder Authorities and Section 2.2.3

of this chapter).

2.1.1 Detection Monitoring

Detection monitoring, the first stage of interim status monitoring,
is required at interim sta;us land disposal facilities unless the owner/
operator can demonstrate that there {s a low potential for migration of
hazardous waste from his/her facility to water supply wells or to surface
water. The objective of detection monitoring is to determine whether a land
disposal facility has leaked hazardous waste into an underlying aquifar
in quantities sufficient to cause a significant change in ground-water

quality.

To accomplish this objéc:ive, the regulafions direct the owner/cperator
to install a monitoring network which include; walls located downgradient
from the facility at the limit of the waste management area and wells
located upgradient that are capable of providing samples represéntative of
ground water unaffected by the faeilicy. .Although the regulations recognize
that for a small site with the simplest hydrogeologic subsurface three
downgradient wells and one upgradient well might suffice, the number,
depth, and location of wells must ultimately be selected so that the network

meets the regulatory performance standard of immediately detecting amy
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migration of statistlecally significant amounts of hazardous waste or hazard-

ous waste constituents into the uppermost aquifer-[§265.91(a)].

To determine whether leakag% tias occurred, the owner/operator must
compare monitoring data collected downgradient from his/her facility to
background water quality data established over an initial period of one
year. The comparison is based on three sets of parametars designed to
characterize water unaffected by the facility and to predict possible

leakage of hazardous waste.

The first set of twenty parameters, 1isted in Part 265 Appendix III,
defines the general suitability of the aquifer as a drinking water supply.
These parametars were selected because they are recognized by the Safe

Drinking Water Act as important Cto overall drinking water sui;ébility.

The second set of pﬁrameters (chlﬁride, iron, manganese, phenols, sodium,
and sulfate) establish general ground-ﬁater quality and can be used to
characterize the suitability of ground water for a variety of non-drinking
uses. Informationm on these parameters is largely collected in anticipation
of future confirmation of leakage. Should detailed assessment of ground
water prove necessary, historical data ;n these major ion groups will
help owner/operators predict the mobility of hazardous waste under actual

site conditions.

The final set of parameters includes four measures selected as gross
indicators of whethet contamination of ground water has occurred. These

four indicators ~ pH, apecific conductance, rotal organic carbon (TOC), and




total organic halogen (TOX) =~ were chosen because of their widespread use,
their well-established test procedures, and thelr general abilirty to reflect
changes in the organic and inorganic composition of ground water. Faced
with designing a monitoring proqrém that would be responsive to a large
undefined set of chemical compounds at unspecified concentrations, the
Agency chose to raly on broad, surrogate measures that could predict whether

significant contamination had ocenrred.

The regulations require the owner/operator to sample and analyze for all
three sets of parameters quarterly for one year. Quarterly sampling is
required so that seasonal effects will be incorporated into the characteri-
zation of background water quality. At‘the end of the first year, the owner/
operator must establish background for each contamination indicator by
averaging.the quarterly measurements obtained for that parametar from the
upgradient wells. These upgradient mean values are lmportant because they
establish the {nitial background concentrations to which all subsequent

upgradient and dcwngradient concentrations will be compared.

After initial background is established, the owner/operator continues
sampling on a less frequent schedule. The ground-water quality parameters
(chloride, phencl, atc.) mst be analyzed at least annually and the contam—

ination indiecators (TOX, pH, etecs), at least semi-—annually.

At this point, however, detection monitoring begins to focus more
specifically on the four contaminacion indicators. Each time a facllity
samples for a contamination indicator, the owner/operator must compare the

values obtained from his/her upgradient and downgradient wells with the

2-4




e ke aFaam Te =k ehdilefmiumambrr & =% oo on ome el RoeE o0 R T E= merr=

n \
?

mean values obtained for that parameter during the first year of bacﬁground
sampling. (Note that both upgradient data and downgradient data are compared
to first year mean data derived from upgradienc wells). The regulations .. .
specify that the faecility ownerfshould use a Student's t-test to the .0l

level of significance when making comparisons [265.93(b)].

If a Student's t-;est for an upgradient well shows a significant increase
in the concentratioca or value of an indicator parameter (or any change in pH),
it may mean that sources othér than the facility are affecting ground water.
Alternately, a change in upgradient water quality could be due to mounding of-
contaminated ground water beneath the facility or a change in hydraulic
gradient such that originally upgradient wells are now dcwngfadient relative
to the facility. (This condition would be reflected in changes in ground-
water elevation measurements over time.) Whatever the cause, a significant
change in upgradient water quality should be investigated and noted in the

company's anmual report to the Agency [$§265.94(a)(2)(ii)].

A Student's t-test for a downgradient well that shows an increase in an -
indicator parameter (or any change in pH), signals potential ground-water
contamination and 1s‘fhe first indication that a facility may be leaking.

If a statisticglly significant change is detected, the facility moves into

the second phase of interim status monitoring, ground-water assessment.

2.1.2 Assessment Monitoring

Once a significant change in water quality triggers a facility into

agsessment, the owner/operator must notify the Agency and submit a proposed
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program for determining whether hazardous wastes or their constitudnts have
entered ground water and if so, their concentration, rate, and extent of
migration [§265.93(d)(2) 1. Because detection monitoring parameters are
non-specific, a statistically Biénifican; change in one parameter may not
necessarily repragant migration of hazardous waste constituents iato ground
water. For exampla, pH could change independent of contamination L{f recharge
patterns at the site shifted such that grouad water infiltrated through
formations with siganificant buffering capacity. The first step in assess-
ment monitoring, therefore, is CO determine whe;her hazardous waste

constituents have indeed migrated into ground water.

In many casas, the detection moniqbring natwork zlready installed at
the site can be used for this purposa. HOf course, use of the existing
gystem assumes that the network is capable of-detgcting low part per billiom
lavels of hazardous wascCe coustituents (listed Appendix VII of Part 261
and in §§261.24 and 261.33) in the uppermost aquifer. 1f sampling raveals
no contamination, the owner/operator may return to his original detection
protocel or enter iato a consent agreemant with EPA to follow a revised
prococol designed to avoid future false triggers. 1f, on the other hand,
contamination is confirmed, the owmer/operator must begln chérac:e:izing

rhe rate and extent of migration.

Yormally, assessment monitoring will require installation of addi-
tional well clustcers located to define the vartical and horizontal extent
of the plumes Unlike detection monitoring where wells would be placed

more or less evenly along the downgradient border of the waste management




area, wells in assessment monitoring could be concentrated in one area of -
the site so as to track the migration of a localized discharge. In addition
to direct sampling for hazardous waste constltuents, the owmer/operator

may rely on indirect techniques, such as electrical resistivity or ground-

penetrating radar, to help define the boundaries of a plume.

Based on these techniques, tﬁe owner/operator must submit to EPA (as
soon as technically feasible), a written report assessing the quality of
ground water at the facility (§265.93(d)(5)). After this initial assess-
ment of ground-water contamination, the facility must continue assessment
monitoring at least quarterly until the facility closes or is permitted.
Additionally, the owner/operator must contimue detection monitocring in any
wells unaffected by the initial leak (i.e., wells away from the edge of
the plume where no hazardous waste ;onscicuents have been detected or
wells around other non-leaking units).

¥

It is important to note that no direct reéulatory consequences flow
from a finding of contamination in assessment monitoring. The purpose of
agsessment monitoring ia stri;tly to acquire information to support future
decisions regarding the need for corrective actiom. The purpeose does not
inelude determinations of whether or not such facilities are eanvirommentally
acceptable. Strategies for cleaning up unacceptable contamination must be
developed through the permitting process or through enforcement action

under §3008(h), §7003, or under CERCLA §106.

2-7




2.2 Permit Regulations for Cround-water Monitoring - Part 264, Sdbpart F

The primary goal of Part 264 ground-water monitoring is to ensure
that owners and aperators of facilities handling hazardous waste deteét any
raelease of contaminacion into grdﬁnd'water and take corrective action when .
such contamination threatenslhuman health or the environment. To achieve
this goal, the regulations establish a three-stage program designed to
detect, evaluate, and correct ground-water contamination arising from leaks
or discharges from hazardous waste management facilities. The program is
graduated so that the monitoring and clean—up'responsibilities of the
owner/operator expand as the impact of the facility on ground water becomes

bettar understood.

2.2.1 Detection Monitoring

The first stage of the program, detection monitoring, i3 implemented at
facilities where no hazardous constituents are known.to have migrated from
the facility to ground water. Applicants who are seeking permits for new
Faeiliries or for interim status faciliries that have not triggered into
assessment, would generally qualify for Part 264 detection monitoring (the
latter assumes, of course, that the interim status monitoring nécwork is

adequate to detect contamination).

The actual monitoring requirements of Part 264 detedtion are similar to
those already imposed under the interim status regulatiomns. In the preamble
to the regulations EPA expressed the expectation that properly designed

interim status networks would be sufficient for most permit detection



gystems.. Iﬁ Part 264 detection monitoring, however, the permittee routinely
monltors for a select set of i{ndicator parametets specifieﬁ in the permit
rather thaa for the four 1ndicator parameter; specified in the Part‘265 reg-
ulations. Should che'arrival of{léachate from the facility be indicated

by an increase (or pH décraase) of any of the parameters relative_to background,
the permittee muat immediately sample for all constituents listed in Appendix
V1II in order to determine the chemical composition of the leachate.* In
addition, the ownar/operator must submit, within 180 days, an engineering
feasibility plan that ocutlines an approach for cleaning up ground water should
clean up prove necessary [§26&.98(h5(5)1. The facility in turn is obliged

to move into the next phase of the Part 264 ground-water program - compliance

monitoring.

2.2.2 Compliance Monitoring

L]

The goal of compliance monitoriﬁg ia to ensure that 1eaka§e of hazardous
constituents (Part 261 Appendix VIII counstituents) into ground water does not
exceed acceptable levels. Through the permit; therefore, the Agency and
the facility must specify what level of each constituent will be congldered
environmentally acceptable and tﬁen establish a program of routine monitoring

to ensure that acceptable levels are not exceeded. 1f concentration limits

4 The Agency may use enforcement discretion so as not to require sampling
for those substances that are unstable in ground water ot for which there
exists no EPA-approved test method. For a list of these substances see the
August 16, 1984 memo from Courtney Price and Lee Thomas entitled, "Enforcing
Ground-Water Monitoring Requirements in RCRA Part B Permit Applications.”

The Agency has also proposed to waive monitoring requirements for such sub~
stances (See 49 FR 38786, October 1, 1984). '
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are exceeded, the permittee must {nstitute a corrective action program

dasigned to bring the concentration levels back within acceptable limits.

The permit writer establishes the framework for a compliance monitoring
pragram by incorporating a groun@-&ater protection standard into the permit.
The standard consists of four elements, each of which must be specified in

the permit.

The first element of the standard is a Listing of all Appendix VIIL
hazardous counstituents present in ground water that could reasonably have
been derived from che facility. The burden of demonstrating that a particular
Appendix VIII coust}tuen: could oot ;easonably be derived from a facility,
1ies with the ownar/operator. Claims of aexclusion must be based on a
detailed chemical analysis of the facility's waste and must consider possible
chemical reactions that could occur in the Eaéiiity or during the migration
of leachate into ground water. An exclusion is alsa available for an
{ndividual constituent L1f the owner/operator can demonstrate Chat it is
incapable of posing a substantial present or.‘potential hazard to human health
or the envirounment. Given tchis standard of proof, however, exclusions will
be granted rarsly; the ground-water protection standard of most facilities,
therefore, will include all Appendix VIII constituents detected in ground

watar.

The basis for identifying the Appendix VIII.cons:i;uents present in
ground water will vary depending on the status of the facility at the time of
establishing the protaction standards Facilitcies that are operating under

detection menitoring permits will have identified the Appendix VIII consti-=
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tuents present in ground water as ﬁart of their detection monitoriag fespon—
sibilities [see §264.98(h)(2)]. Facilities that have not yet received
permits and are operating under Pag:.ZﬁS_assessment,monitoring, however,
may have to perform additional sampling because assessment monitoring
requires the determination of Appendix VII substances rather than the full
complement of constituents listed in Appendix VIII. (Appendix VII is but a
subset of Appendix V1II - see section 3.3 for further explanation of this
point). Consequently, the facility owner in Part 265 assessment monitoring
will have to undertake additional sampling and analysis before the facility'
can be permitted. [Note: the permit application regulations (Part 270)
require facilities to characterize plumes with respect to Appepdix VIIL

constituents {see §270.14(c)(4))].

The gecond element of the ground-water protection standard {s the
.specification of a concentration limit for each hazardous constituent
listed in the facility permit. Where possible, concenctration limits must
be based on wall established numerical concentration limits for specific
constituents. Where established standards are not available, the permit
writer must set concentration limits so as to prevent degradation of water
quality unless the owner/operator can demonstrate that a highég limit will
not adversely affect public health or the environment. Following thié
approach, concentration limits must be set at elther:
1) the maximum concentration limit for drinking water established
by the National Interim Primary Drinking Water Regulatiouns
(where applicable);

2) the background level of the constituent in ground water; or
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3) an alternate concentration limit (ACL) if the owner/operater
can demonstrate that a higher concentration will ngt pose a
substant{al present or potential hazard to human health or the
environment (§264.94).

The third and fourth elements of the ground-water protection standard
are the point of compliance and the compliance period. The compliance
point Ls the location at which the ground-water protection standard applies
and hence is the point where monitoring must occur. The regulacions
specify that the point of compliance is the vertical surface located at
the downgradient limit of the waste management area (§264.95). The com—
pliance period is the period during which the ground-water protection

standard applies. This period is equal to the active life of the facility

plus the closure period [§264.96].

Afrer the ground-water protection standard is established, the
parmittee must monitor ground water to ensure that the facility continues
to comply wich its proteccion staﬁdard. 1f properly designed and constructed,
the monitoring network established for detection monitoring should be
adequate for this purpose. In additionm, the permittee mist sample anaually
for Appendix VII coustituents to detect any additional substances that
may have entered ground water. Should sampling reveal a new comstltuent,
the permit writer must amend thé protection standard to include a concentra-

tion limit for the new constituent.

2:2.3 Corrective Action

If compliance monitoring reveals that a facility is exceeding its

ground=water protection standard (i.e., the concentration of a hazardous
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constituent in ground water exceeds the maximum limit esiablished in the
permit), the facility must institule a corfective.agtion programe. ;The
goal of cor¥ective action is tévbring the facility back into compliance
with {ts protection stand;rd. ‘To achieve this goal, the facility must
develop a plan for removiné the hazardous constituents or for treating the
constituents in place [§264.99(1)(2)]. If approved by the Agency, the

permit writer will incorporate this plan into the facility permit.

The permit writer must also include in the permit é program of ground-
water monitoring adequate to demonstrate the effectiveness of the corrective
action measures [§264.100(d)]. At the limit of the waste management area,
this program will be essentially the same ;s the compliance monitoriag
program although permit writers may want to increase the number of wells
and the'frequency of monitoring at or near the compliance point where the
plume appears to be concentrated. Also, owner/operators will be required
to Install additional monitoring wells near the downgradient edge of the

)

plume so that the Agency can moaitor the effectiveness of the corrective

action program.

The permittee must implement corrective action measures until compllance
with Ehe ground-water protection standard is achieved. Once contamination
has been reduced below the concentration limir set in the permit, the facility
m#y discontinue corrective action measures and c‘rrective action monitoring,
and return to the mouitoring schedule established for comwpliance monitoring.

If compliance is not achieved before the end of the compliance period
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specified in the permit, the permittee must contimze corrective’ actiom
until monitoring shows that the ground-watert procectlon standard has not

been exceedad for three years [§264.100(£)].

2.3 Permit Application Regulations - Part 270

Part 270 of the regulations specifies the information an applicant
must submit to the Agency when applying for a permit. The information
requirements relaced to ground-water monitoring can be organized into two
basic groups. The first group, outlined in §270.14(c), establishes the
nature of the facility's impact on ground water, as well as the hydro-
geologic characteristics of the gite's subsurface and the exteant of the
waste management area. The second group includes the information necessary
to establish one of the three Part 264 ground-water monitoring and response
prcgram; (detection menitoring, ccmpliance monitoring, and/or corrective

action).

2.3.1 Information Requirements of §270.14(c)

Section 270.14{c) includes Four basic information requirements.
First, applicants must present the data collected during interim status
monitoring (where applicable). If the facility has implemented a satis—
factory monitoring system under interim status, these data should provide
{nformation useful for determining whether hazardous constituents have

entered ground water. The Permit Applicant's Gﬁidance Manual for Hazardous

Waste Land Treatment, Storage, and Disposal Facilities (May, 1984) states

that this provision requires submittal of background information to support
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these data as well as the data themselves. For example, the Appliéant’s
manual inatructs owner/operators to submit:
o a map showing the location of upgradient and downgradient
walls; ;
o a copy of the facility's sample and analysis plan;

o a description of the statistical procedure used in proces—
sing the data submitted;

o coples of water analysis results; and-

o a description of the design and coastruction of each well.

Second, the applicant mist identify the uppermost aquifer and hydraul-
~ically interconnected aquifers beneath the facility property. The application
mst indicate ground-water flow directions and provide the basis for the
aquifer identification (i.e., a report written by a qualified hjdrogeologist
on the hydéogeologic characteristics of the facility property supported by

at least the well drilling logs and available professional literature).

This information is needed to evaluate the adequacy of the ground-watar
monitoring system that the applicant proposes'éé cperate after the permit

13 issued. {(Readers are referred to the Permit Applicant's Manual for a

discussion of what constitutes an adequate hydrogeologic investigatiom;

additional guidance will be provided by the "final TEGD).

Third, §270.14(c)(3) reduires the applicant to delineate the waste
management area, the property boundary, and thé proposed point of comﬁliance.
This information should be transposed onto a topographic map along with, to
the extent possible, the designation of the uppermost and any interrelated

aquifers.
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Finally, $270.14(c)(4) requires applicants Lo describe any ﬁlume of

contamination that has entered ground water by

o delineating the extent of the plume; and

o identifying the concentracioun of each Appeundix VIII
constituent throughout the plume or identifying the
maximum concentrations of each Appendix VIII con—
stituent in the plume.

This requiremenc applies to the following three categories of facilities:

l. Faeilitcies where no interim stagus monitoring data are available
(e.g., waste piles, facilities that wrongly claimed a waiver
from interim status ground-water monitoring requirements);

2. Facilities whose interim status data {ndicate contamination; and

3. Facilities whose Parc 263 detection monltoring system is lnadequate
to detarmine whether or not a plume of contaminacion -exists.

As'the‘Permit Applicaat's Guide indicates (page 9-42), the permit writer

will evaluate the ability of the facility's well network and sample and
analysis plan to determine the presence of a plume. 1f EPA determines that
the interim status monitoring program was inadequate to detect contamination,
the applicant will be instructed to provide the information required by

§270.14(c)(4).

2.3.2 Information Requirements for Appropriate Part 264 Ground-water System

Part 270 also requires permit applicants to gubmit information sufficient
to establish the appropriate ground—water monitoring program under Part 264.

The information requirements relevant to any particular facilicy depend on the
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status of that facility at the time of permitting. If monitoring conducted
pursuant to Part 265 and Section 270.14(c)(%) has not vevealed contamination,
the applicant must submit the iqfarmation, data, and analysis necessary to
implement a detection monicorin; program. Lf monitoring has revealed the
presence of hazardous constituents iq ground water at the polnt of compliance,
the applicant must outline a program of compliance monitoring and submit

a study that estimates the engineering feasibility of various forms of
corrective action [§270.14{(c)(7)]. Where the concentration of a hazardous
constituent exceeds background or am alternate concentraticn level proposed
by the applicant, (s)he must instead submit a detailed plan.for corractive
action and a descriptlon of the monitoring program intended to demonstrate
the adequacy of the corrective measures [§270.14(c)(8)]. Detail concerning
the specific information fequired to support eaéh type of monicoring program
is provihed in the regulations and expanded upon in the Permit Agglic&nt's

Guidance Manual §§ 9.6 - 9.8.

2-17




CHAPTER 3

REGULATORY COMPARISONS

In orde; to devise enfotcement strategies thac-are consistent with
and supportive of the permitting process, it is important to have an under-
standing of how the Parts 265 and 264 ground-water monitoring regulations
{nterrelate. As mentioned previously, the Agency envisioned the interim
status period as a time in which to develop, among other things, the infor-
mation necessary to support permitting. Indeed, one of the overall goalé
of interim status monitoring was to generate the data necessary'to decide
whether the facilicty permit should include a detection mon;toring program,

a compliance monitoring program, or a program for corrective action.

Ia short, the Agency envisioned a smooth transition from incgrim status _

detection monitoring, through aséessmen:, to final permitting. A facility
would proceed from one phase of monitoring to the next by building upon the
monitoring system implemented during the ptevious stage. While interim °
status monitoring focused on a smaller number of counstituents in order to
limit the routine mounitoring qbligations of the owner/operator, the Agency
never considered the physical well networks of the Part 265 anﬁ Part 264
progr;ms fundamentally different. Sampling protocols and schedules would
change to be consistent with the new objectives of each monitoring phase,
but the physical well network (if properly designed) could serve throughout
the life of a f#cility. A Part 265 detection system, for example, may
need to be expanded to meet the neéds of compliance monitoring, but with

proper foresight, the existing wells need not be replaced.

3-1




.

Unfortunataly, certain interim status monitoriang systems are’ingﬁfficienc
in quality and breadth to meet the Part 265 standards. Of those ﬁhat‘meet
the minimum standards, few have been designed in expectation of the facility's
future monitoring obligacions; As a result, facilicies thac sho;ld be

close to meeting their Part 264 ground-water obligations, are in fact not

prepared for the permitting process.

If enforcement officials are going to help bridge this gap, they musﬁ
have a thorough understanding of exactly how the Parﬁ 265 and Part 264
regulations interrelate., To aid officials in this effort, this chapter
will outline the major similarities and differences between the requirements
of three ground-water momitoring programs: Part 265 detection vs. Part 264
detection; Parts 264/265 detection vs. compliance mﬁnitoring;'and Part 265
agssessment monitoring vs. plume characterization activities conducted pursuant

to §270.14(c)(4).

3.1 Part 265 vs. Part 264 Detection Monitoring

T,

3.1.1 Well Placement

For all practical purposes, the requirements governing. well placement
are the same for both Part 265 and Part 264 detection monitoring; Whereas the
regulacory langnage differs slightly, a natwork designed to meet the Part 265
standard should be substantiall} the same (in terms of well locations and

depths) as one designed to meet the Part 264 standard.

Both programs include a performance standard for background well place-

ment that requires a sufficient cumber of wells, installedlat appropriate



locations and depths, to yield ground-water samples that .are: L) representaﬁive
of the background water quality in the uppermost aquifer; and 2) unaffected
by leakage from the facility [Compare 5265.91(3)(1) with 526k.97(a)(15 and

§264.97(a)(2)].

Both programs also include similar language regarding the placement of
downgradient wells, although the Part 265 regulations require placement at
the "limit of the waste management area,” whereas the Part 264 regulations
require placement at the “point of compliance™ [cf., 265.91(a)(2) and
264.97(a)(2)]. While worded differently, the physical well locaticn dictated
by both programs is, by definition, essentially the same. The regulations
define the "waste management area” as "the limit projected in the horizontal
plane of the area om which waste will be ﬁlaced during the acti;e 1life of a
regulated unit” [§264.95(b)]3 Whera there is more than cne unit at a facility,
the waste management area is described by an imaginary line circumsceribing
the various units. Hence, wells in Part 265 detection monitoring wmust be

placed at the edge of the waste management area.

L

5 The Permit Applicant's Manual further qualifies this definition by
noting that for Part 265 systems, EPA will evaluate the areal extent of the
waste management area at an expanding facility agalnst the regulatory man-
date to choose well locations so as "to immediately detect” the migration
of hazardous waste into the uppermost aquifer. For permit applications,
EPA will evaluate the proposed waste management area against the policy of
designing monitoring programs so as to give an early warning of the release
of contaminants. In either case, EPA does not recommend that facility
owners propose a waste management area whose limit 1s geographically remote
from the active waste handling zone. Rather, monitoring wells should be
closely associated with the active zone even Lf this means redefining the
waste management area as a facility expands.
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Wells in Part 264 detection mist also be placed'a:_the edge of the

waste mapagémen: area because the point of compliance is; by definiﬁion,

the edge of the waste management area prqjected downward into the uppermost
aquifer [see 526&.95(3)]. The polnt of compliance is, therefore, the limit
of the waste managemeﬁt area deEE:ihed in three dimensional space (See
Figure.3.1). Both regulationé mandate, consequently, that wells are located
along the same thin land surface. Parts 265 and 264 similarly require

wall spacings and depths capable of detecting statistically significant

contamination in the uppermost aquifer.
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3.1.2 Indicator Parameters

The concept of sampling fer parametets.designed “to tndiéate cbntami—
nation” is the same for both Parts 265 and 264 detection monitoring. The.
Part 265 regulations mandate the use of four specific indicators for all
facilities, whereas the Part 264 regulations require the permit writer to
s?ecify a set of site-specific {ndicator parameters in each facilicy pefmit.
The greater latitude and scope afforded by the Part 264 regulations
allows the permit writer to design the detection program around the partic-—
ulars of a specific facility. Racher tham rely on broad, generic measures
gsuch as TOC, the permit wfiter can compel sampling for specific constituents
kﬁown to be in the facility's waste. As a result, a Part 264 detection

system can be designed to be more seusitive than the Part 265 system speci~

fied in the interim status regulations.

3.1.3 Sampling Frequency

Both the Part 265 and Part 264 regulatioms require quarterly sampling

for one year to establish background, and at least semi~annual sampling

thereafter.

3.1.4 Appropriate Sampling Techniques

The cholce of the sampling device and the appropriateness of the materials
used in the device are dictated by the needs of the most sensitive constituent

of interest. In general, the most sensicive constituents will be volatile
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?
organics because as a class, volatile organics are highly susceptible %o

degassing and chemical interference with gampling—-device materials (e.g.,
silicon tubing). For most monitoring applications, therefore, the sampling

device will be chosen to meet the needs of volatile organics.

Given that the Part 265 detaction program necessa;ilf includes a volatilc
organic parameter, TOX, that can be measured reliably at the 5 ppb lavel (see
Method 9020 in "Test Methods for Evaluating Solid Waste, SW-846), sample
device selection for interim status monitoring will always be dictated by
the needs of volatile org#nics. Therefore, 1f a Part 264 detection program
includes sampling for any volatile organic, then the sampling devices and
materials appropriate for each program would be Che same. Considering that
264 detection systems almost always contain at least one volatile organic.
indicator, the sampling requirements of both 2635 and 264 detection monitor-':'ﬁ

ing will be essentially equivalent in most cases.

It is conceivable, however, that 2 sampling device appropriate for Part
264 sampling would NOT be appropriate for Part 265 detection if the permit.
writer did not'require sampling for any volatile organics (e.g., if the
facility were a moanill of hexavalent chromium and the permit writer elected
chromium as the only Part 264 detection parameter). Such a facility could
use a sampling device normally inappropriate for measuring volatile organics.
If, however, a chromiuﬁ waste facility ever detected contaminatiom, the
regulations requira the owner/operator to sample immediately for the conti-

{tuents listed in Appendix VIII (including many volatile organics). The
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facility owner, therefore, would have to changé sampling devices tc ensure

that he acquired reprasentative samples.

Recognizing this fact; it may be in the best 1ntgrest of the owner/
operator to consider his/her lcng-te;m monitoring needs'when:purchasing sampling
equipment. To the extent that facility owners purchase and use equipment for
detection monltoring that will still be suitable should leakage occur, the

gampling mechanisms appropriate for 265 and 264 detection monitoring once

again converges.

3.1.5 Statistical Comparisons

Both the Parts 265 and 264 detection monictoring regulations require the
owner/operator to determine whether there has been a statistically significant
increase over background for any indicator paramater specified in the

- program {or decrease for pH).

The statisties used to make this determination; however, vary between the
programs in two important ways. First, the Part 264 detection program requires
the owner/operator to use a specific Student's t-test when defining significance
{the Cochran's Approximation to the Behrens Flsher Students t-tagt), unless he
can defend another statistical technique as substantially equivalent. The Part
265 program, on the other hand, makes no allowance for an altermate stacistical
technique, but the regulations do not specify a particular variant of the Student's

t-test; any Student's t—test 1s acceptable.

Second, the Part 264 detection regulations require the test to be applied

to the .05 lavel of significance, while the 265 regulatious specify a signifi-
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cance lavel of .0l. The level of significance sets the balance between

the chances of the test falsely detecting contamination ("false?positive")

and the test failing to identify contamination that has occurred.® By
raising the level of significance for the Part 264 standards, the Agency
achieved greater assuranca :hat;tﬁe test would ﬁot fall to detect actual
contamination. During the interim status period, the Agency was willing to
reduce the chances of "false positives” by accepting a slightly higher prob-
abi;ity of failing to detect leakage. This balance was acceptable for interim
status because the Agency knew it wo;ld have another opportunity to investlgaté
possible leakage during che.permit application process. For the permit
regulations, however, the Agency decided thact a lower level of significance

would unduly compromise the ability of the test to detect contamination.

3.2 Part 264 Detecrion Monitoring vs. Part 264 Compliance Monitoring

3.2.1 Wall Placement and Network Design

Well placemeats for compliance monitoring wmore closely resemble
detection monitoring networks than they do assessment networks. One should
not assume that network configurations for compliance monitoring will resemble
configuracions suitable for Part 265 assessment monitoring simply because both
programs represent a second phase of monitoring after detec:ioﬁ monitoring.

In fact, in some casas the network lnstalled for detection moaitoring will

6 Readers should note that this discussion pertains to the false positive
rata caused by the statistical test alome. Many other factors, such as insuffi-
cient number of background wells, can cause a facility to trigger under detection
monitoring when contamination has not actually occurred. In fact, many “false
positives” are not a function of statistics, but are a function of such things as
well location, sampling, and chemical analysis.
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become the compliance monitoring network; all that will change 13 Fhe.sampling

protocol and the objective of the monitoring program.

Given that compliance monitoring is meant to evaluate contamination rather
than just detect it, there is a stfong possibility that existing detectlon net-
works may have to be expanded to meet the broader objectives of compliance
monitoring. The more complicatéd statistical techniques used to evaluate
monitoring data du;ing compliance monitoring, for example, may require a
greatar number of background wells than the statistical approach used during
detection monitoring. Likewise, the permit writer may want Co require
additional downgradient wells in the immediate vieinity of those wells where

contamination has been detected.

Additional wells are generally most appropriate when cont;mination has
been detected in on;y one or two monitoring wellé, indieating a‘lécalized
leak. With localized leéks, ouly a limited amount of dispersion can occur
before the plume pagses the point of compliance (see Figure 3.2). As a

result, more wells may be necessary to ensure,that measurements of contami-

Figure 3.2
FUTURE LOCATION QF
L::f:u:u;::::: ® COMPLIANCE MONITORING
GROLUND~WATER WELL
FLOW
ﬁ
BRBAK IN THE
LEGEND: LINER TRIGGERING WELL

@ ©USTING MONITORING WELL

Q PROPOSED MONTORING WELL .

CONTAMINANT PLUME
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nation represent the high concentrations characteristic of the plume’'s center,

rather than the lower concencrations normally found in the plume's periphery.

In short, in some circumstaaces an existing detection system may have to
be expanded under compliance mnqitoring, but the general well configurations

for detaction monitoring and compliance monitoring ars the same.

3.2.2 Establishing Background Concentrations

The.regulationa specify that background concentrations for Part 265 and
Part 264 detection indieator parameters must be based on quarterly samples for
one year. Under compliance monitoring, however, the regulations graunt the
permit writer leeway on how to establish background. (Recall that background
values are very lumportaunt in compliance mounitoring because Lﬁ many instances,
these background values will be incofporated into the ground~watar protection

scandard .aa “concentration 1imits.“)

The permit writer has two options for establishing background
values for compliance monitoring cnnsnituenc§7 The permit writer wmay
astablish concentration limics based on the mean of pooled background data
available at the tima of permitrting. To ensure that sufficienc data are
available for this purpose, the permit wfitef may raquire ch; épplican: to

undertake aa accelerated program of background sampling prior to permitting.

Alternately, Lf there is a high temporal correlation between up~ and
downgradient concentrations, the permit writer may specify chat background
values be established by sampling upgradient wells each time ground water is

sampled at the point of compliance. With this apptbach, background concentra=-
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tions are not ‘established by averaging values obtained over time; rather,

?

background values are established anew after each sampling event.

3.2.3 Sampling Frequency

Since hazardous constituents dre already present in ground water when
compliance monitoring begias, the regulations require a more aggressive sampling
schedule for compliance monitoring tham for detection monitoring. Uader
detection monitoring, the regulations state that sampling for indicator
parameters should occur at least twice a year (once background is established)
[§265.92(d)(2)]. By contrast, the compliance monitoring regulations require
routine sampling of the.hazardous constituents listed in the facility's

protection standard at least quarterly.

3.2.4 Statistical Comparisons

Whereas the regulations specify the use of a specific t-test protocol
when evaluating monitoring data obtained during detection monitoring, they
do not detail specific procedures for use during, compliance monitoring. The
compliance monitoring regulations require that the statistical procedures
used be appropriate for the distribution of data encountered and provide a
reasouable balance between the probability of falsely identifying and failing

to identify violations of the ground-water protection standard.

Moreover, unlike detection monitoring, the compliance monitoring
regulations do not establish a particular level of significance for use
wvhen making comparisons. The high number of comparisons likely in most

compliance monitoring programs will increase the probability of false
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. positives; therefore, permit writers are granted the latitude to choose a
level of significance that will strike an appropriate balance between the

probability of falss positives and false negatives.

o

3.3 Part 265 Assessment Monitoting vs. §270.14(c)(4) Plume Characterization

Both Part 265 assessment moultorving and §270.14(c)(4) tequire facility
owners to assess any plume of contamination that has entered ground water.

The programs differ, however, in two important ways.

First, the Part 265 assessment program applies only to_facili:ies thét
have -detected the existence of a plume through Part 265 ground-water monitoring.
The §270.14(¢)(4) requirements, on the octher hand, apply .to any facility
that has not demonstrated the absence of contamination :hro;gh proper Part

265 mﬂnitoring.

Second, Part 265 assessment réquires monitoring for hazardous wastes or
"hazardous waste constituents” [see §265.93(d)(4)], whereas §270.14{c)(4)
requires sampling for "hazardous constituents.” “Hazardous constituencs”
are those substances listed in Appendix VIII of Part 26l. "Hazardous waste
constituents,” as defined in §260.10, are the counstituents that provided the
basis for listing each of the hazardous wastes {dentified in Part 261 Sub-
part D, or a constituent listed in Table 'l of §261.24 (constituents with
National Interim Drinking Water Standards under the Safe Urinking Wacer

Act)o

Appendix VII identifies the spacific constituent(s) respousible for

the listing of wastes from the non—specific sources in §261.31 as well as
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from the. specific sources coatained in §261.32. In the case of any of the
discarded commercial chemical products, off-specification products, and
spill residues listed in $261.33, the chemical product icself is considered

the constituent responsible for the listing of the substance in Part 261.

Interim status assessment monitoring, tﬁerefore, requires the owner/
operator to sample for any Appendix VII constituent, any substance lisced in
§261.33, o} any substancé l1isted in §261.24 that is in the facllity's waste.
Section 270.14(c)(4), on the other hand, requires sampling for the full comple-—

ment of Appendix VIIL constituents.

This difference between the two programs is significant. Part 265's
reliance on "hazardous waste constituents” rather than on Appendix VIII
constituents could mean that certain constituents in a facllity's waste

would not be included in a Part 265 assessment mﬁnitaring programe.

A number of factors may be respﬁnsible for the exclusion. of certain
constituents. First, the coustituents identified in Appendix VII as the
basis for listing individual wastes in Part 2§f, are not necessarily a completg
list of all hazardous constituents coutained in each waste. In developing
Appendix VII, EPA did not attempt to conduct an exhaustive analysis of all
constituents in the waste that could have provided a basis for the listing
(§261.11 provides the criteria the Administrator must use when listing a
waste). Rather, the Agency identified a few of the more commounly known consti-
tuents in each waste that could pose a substantial present or potentlal hazard

to human health or the environment.
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Second, Appendix VII only applies to listed wastes; it does Po; éddress
hazardous constituents that may be present in wastes deeméd hazafdoué because
they exhibit one of the characteristics in Part 26l. Table 1 of §261.24
addresses wastes exhibiting the characteristie of E.P. toxicity, but “hazardous
waste counstituents”™ do not inclu;e non~listed wastes deemed hazardous because
of corrosivity, reactivity, or igmnitabilicy. -Moreover, Appendix VII and
Table 1 of §261.24 were not developed to address the constituents that may be
formed whea various wastes are mixed in a regulated uait, or when wastes react
with constituents in the soil. As a result, a Part 265 assessmeni program
could conceivably fail to include a consitituent of concern at a particular
facility. It must be.recalled, however, that the interim status regulations

were designed to be self-implementing, not exhaustive. /

7 Chapcer 4 explores the various enforcement authorities available to
compel sampling for Appendix VIII constituents at interim status land disposal
facilities if such sampling app=2ars necedsary. Depending on the circumstances,
a §3008(a) order enforcing §270.14 (c)(4), a §3013 order or a §3008(h) may be used
(See section 4.1.1 for further explanatioum).
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CHAPTER 4

QVERVIEW OF ORDER AUTHORITIES

There are a variety of ordgr'authorities available to correct ground-
water problems at RCRA hazardous waste facilities. Section 3008{a) of RCRA
provides for the issﬁﬁncé of orders and for the commencement of civil suits
when any requirement of Subtitle C is violated. RCRA also egtablishes
enforcementvauthorities under Sections 3004(v), 3008(h), 3013, and 7003.
Any of these authorities may be used, in certain clrcumstances, to address
ground-water problems. In addition, the enforcement authority in §106 of

CERCLA may be available in many cases. 8

while there will undoubtedly be instances whers it 1is mést appropriate
to file a civil suit under §3008(a), §3008(h), or §7003, or :5 initiate
criminal.proceedings uader §§3008(d) and (e), there are three order author-
ities that should prove most useful in addressing inadequate ground=water

-monitoring programs:

L

o §3008(a) orders seeking penalties and/or injunctive relief
for violatlons of Part 265 Subpart F and Part 270;

o §3008(h) orders seeking the investigation and implemantation of
corrective action for releases of hazardous waste or hazardous
congtituents} and

o §3013 orders seeking monitoring, investigations, analyses,
and reporting by facilities that the Administrator has deter-
‘mined may present a substantial hazard to human health or the
environment.

8 Por further information on the applicability and scope of CERCLA 106
orders, sesa the Saptember 8, 1984 memo on the "Use and Issuance of Administra-
tive Orders under §106(a) of CERCLA" from Lee Thomas and Courtney Price.
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This chapter will compara these three order authorities and will deseribe
gome of the factors that enforcement officials should consider when selecting

which authority(ies) to use to compel a specific remedy.

4,1 Comparison of §3008(a), §3008(h), and §3013 Orders

The table on the two following pages presents a comparison of §3008(a),
§3008(h), and §3013 orders with respect to the types of actions that the
ofdgrs may compel, the types of situations that maf trigger the 1sshance of
an order, the burden of proof the Agency must satisfy, whether there are.
formal administrative proceedings that must be Followed, and any special
features of the authority (e.g., the ability to assess penalties). The
section of the chart déaling with §3008(a) orders is divided into the follow—

Ing thres segments:

o $3008(a) enforcing Part 265 detectlion monitoring
o §3008(a) enforcing Part 265 assessment monitoring

o §3008(a) enforcing Part 270 requirements.

4,1.,1 Actions the QOrders May Require

As shown in Table 4.1, a $3008(a) order enforcing Parts 265 and 270 can
be used to require the following general categories of ground—water-related

activities:

o a thorough hydrogeologic characterization of the site;

o design and imstallation of a well network capable of
immediately detecting contamination from the facility;

o specification of well drilling and development methods
as well as casing materials; '

42




FIGURE 4.1 COMPARISON OF DRDER AUTHORITIES
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o sampling for amy paramgter listed in Appendix VII or VIIL of:
Part 261 or Appendix III of Part 265, ov specified in §265.92
(chloride, iron, manganese, phenols; sodium, sulphate, pH, .specific
conductance, total organic carbon, and total organic halogen); and
o a design of the ground-water monitoring system that would be
operated after the permit 1is issued.
Section 3008(h) and §3013 orders can in many cases be used to obtain
the same baseline injunctive relief available under §3008(a). More signifi-
cantly, orders issued under §3008(h) and $3013 may be used to address contam~
ination of media other than ground water and releases from solid waste manage-
ment units. Further, §3008(h) can be used to go beyond the investigation

and monitoring stage to require actual clean up of releases into the environ-

ment.

Oune caution with respect to §3013 and §53008(h) orders 1is that they may .
compel onlf thosge actioné that are negded to investigate or address a release
of hazardous waste or hazardous constituents [$3008(h)] or a substantial
hazard [§3013]. While there will be cases in which the issuance of orders

£
under those authorities is appropriate, it may in some cases be necessary

to issue a simultaneous $3008(a) order to obCalm compliance with Part 265/270
requirements. Further, penalties for violations of Parts 265 and 270 may be

assessed only through issuance of a §3008(a) order.

4.1.2 Conditions for Order Issuance

§3008(a) Orders

A §3008(a) order may be issued oﬂlf far violation of one or more Subtitle C

requirements. Therefore, when enforcement personnel and the permit writer
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determine a facility's ground-water monitoring program to be techmnically
inadequate, enforcement personnel should detarmine whether any of the technical

inadequacies constitute violations of Part 265 Subpart F or Part 270.9

In some cases the regulations are specific as to what findings of fact
would indicate violations. For example, if an owner/operator has installed
only two downgradient wells, the faciliry is clearly out of compliance with
§265.91(a){2) of the regulations, the section that requires installation of
at least three downgradient wells. Likewise, if a facility does uot have
some of the records specified in the regulations (e.g., an assessment outline),
or has not performed some of the required analyses, then the owner is clearly
in violation. The decision concerning the existence of a viélation bacomes
more involved when it is based upon evaluating the adequacy of a facility's

grOund-waEer monitoring system beyond the minimum requirements.

In great part, the heightened level of analysis required to evaluate
the overall adequacy of a system evolves from the regulations' reliance on
broad performance standards. Given the great variability between sites in
terms of wastes handled, hydrogeology, and climate, it is impossible to
dasign a regulatory system that defines for all cases exactly ﬁhat constitutes
an adequate ground-water moaitoring program. As a result, the Agency relies

on performance standards to define "adequate.”

9 As cited, herein, references to Part 265, Subpart F and Part 270 include
requirements of authorized State programs.
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The performance-ofiented provisions of Subpart F éetwhigh scaﬁdards for
interim status ground-water monlitoring systems, and enforcement personnel
should not underestimate the power and applicability of this language. For
example, even though the regula%ions establish a minimum of one background
monltoring well, a single wall i3 seldom sufficient because owner/operators
ﬁusn design their systems to meet the background-well performance standard
listed in 5265.91(3)(1).7 Section 265.91(a)(l) requires owner/operators to
{nstall a sufficient number of wells at appropriate locations and depths to
yield samples representative of background water quality not affected by the
facility. If a facility's well-array does not meet this standard, the owner/
operator is out of compliance with the regulations. Figure 4,2 summarizes
the Part 265 and Part 270 performance standards relating to éround*“ate;

monitoring.

-

Figura 4.3, on pages 4-9 throﬁgh 4-l4, 1llustrates in greater detail
the relationship between certain technical inadequacies of ground-water
monitoring programs and the regulatory performance standards of RCRA. The

left-hand side of the table lists a series of standards that must be met in ‘

order to meet the the performance standards summarized in Figure 4.2 (e.g,,
background—well samples must be unaffected by the facility). The middle
column includes examples of technical inadequacies that could prevent a
sjatem from meeting the left-hand standards and thersfore could represent a
violation of one or more of the performance sﬁandards (e.g., failura to
conglder flow paths of dense {muiscibles when locating background wells}.
Finally, the right-hand columa 1ists‘for each techuical inadequacy the

performance staudard(s) that mday have been violated.



FIGURE 4.2

PARTS 265 amd 270

CITATION SI‘ANDARD

§265.90(a) the omar/operaﬁor of a land dis:nsal facility must implement a
grourd-water monitoring program “capable of determining the facili

% on the ﬁli.% of ggurd water in the uppermost aguifer
e!'_y__ng_t & _fa_CI ltyrnic S S ﬁd)

§265.91(a) a grourd-water monitoring system “must ba capable of yielding
ground-water samwles for analysis..."

§265.91{a) (1) the rumber, locations, and depths of backgrournd monitoring wells
rust be "sufficient to yield groumd-water samples that are:

(i) Representative of background ground-water quality in the
uppermost aquifer near the facility; and
(ii) ™ot affected by the facility...”

§265.91(a}{2) the number, locations, ard depths of downgrxiient mnitnnng walls

. mst ensure that they "immediately detect any statistically siglfica
: amounts of hazamious waste or hazardous waste constituents that

the waste management area o
(amphasis adderd)

§265.93(d) (4) an asssssment ronitoring plan must, be capable of determining:

"(i) whether hazamious waste or hazardous waste constituents
have ‘enterad the ground waters

(ii) The rate ard extent of migration of hazardous waste or
hazardous waste constituents in the groumd water..."

§270.14(c)(2) the Pacrt B applican: must submit, among other things, an “"identifica-
tion of the uppernvst aquifer ard aquifers hwdraulically interconnected
beneath the facility property, including grourd-water flow direction
ard rate, arnd the basis for such identification (i.e., the informa-
tion obtained from hydrogenlogic investigations of the facility
area).” (emphasis added)

' §270.14(c) (4) the Part B applicant must include in the submittal a "description of

any plume of contamination that has entered the grourd water from a

requlated unit at the time that the application was submitted thae:

(i} delineates the extent of the plume...,
{ii) identifies the cmncentration of each Apperdix VIII...
nstituent...thrmoughout the plume...” (emphasis alded)




FIGURE 4.3

RELATIONSHIP OF TECHNICAL INADEQUACIES TO GF!OUND-WATER
PERFORMANCE STANDARDS

Examples of Basic
.Elements Required
by Perfarmance

‘Examples of Technical -

_ Sgindards

Uppermost Aguifer must
ba correctly identified

2. Ground-water flow |
directions and rates must.
be properly determined

formations as confining layers or
aquitards .

failure to use test drilling and/or
soil borings to characterize sub-
surface hydrogeology

failure to use piezometers or wails
to determine ground-water flow
rates and directions (or failure to
use a sufficient number of them)

failure to consider temporal varia-

tions in water lavels when
establishing flow. directions (e.g.,
seasonal variations, short-term
fluctuations due to pumping)

failure to assess significance of
vartical gradients whsn evaluating
flow rates and directions.

failure to use standard/consistent
benchmarks when astablishing
water level elevations

failure of the O/O to consider the
effect of local withdrawal wells on
ground-water flow direction

failure of the O/O to obtain suffi-
cient water levei measurements

Inadequacies that may Regulatory
7 Constltute Violations Citations
+ failure to consider aquifers , §265.90(a)
hydraulically interconnected to the §265.91{(aX1)
uppermost aquifer (a2)
§270.14(c)(2)
* incorrect identification of certain . §265.90(a)
§265.91(a)1) -

(a)2)
§270.14(c)(2)

§265.90(a)
§265.91(a)(1)

(a)(2)
§270.14(c)2)

| §265.90(a)

§265.91(a)(1)
(a}2)
§270.14(c)(2)

§290.90(a)

§295.91(a)(1)
(aX2}

§270.14(c)(2)

§265.90(a)

§295.91(a)(1)
(a)2)

§270.14(c)(2)

§265.90(a)

§265.91(a)1)
{a}2)

§270.14(c)(2)

§265.90(a)
§265.91(a)1)

§265.90(a)
§265.91(al1)




FIGURE 4.3 (continueq)

Examples of Basic

Elements Required

by Performance
Standards

Examples of Technical
Inadequacies that may
Constitute Violations

Régdlatory

_Citations

v e

3. Background wells must
be located so as to yield
samples that are not
affected by the facility

A

failure of the O/O to consider the
affect of iocal withdrawal welis on

_ ground-water flow direction

failure of the O/Q to obtain suffi-
cient water level measurements

failure of the Q/O to consider flow
path of dense immiscibies in
estabiishing upgradient well
locations

failure of the O/Q to consider
seasonal fluctuations in ground-
water flow direction

failure to install wells hydraulicaily
upgradient, except in cases where
upgradient water quality is
affected by the facility (e.g.,
migration of dense immiscibies in
the upgradient direction, mound-
ing of watsr beneath the facility)

failure of the O/O to adequately
charactarize subsurface

hydrogeoiogy

weils intersect only ground water
that flows around facility

§265:90(a)
§265.91(a)(1)

§265.90(a)
§265.91(a)(1)

§265.90(a)
§265.91(a)1)

§265.90(a)
§265.91(a)(1)

§265.90(a)
§265.91(a)(1)

§265.90(a)
§265.91(a)(1)

§265.90(a)
§265.91(a)1)

4. Background wells must
be constructed so as to
yield samples that are
representative of in-situ
ground-water quality

walls constructed of materials that
may release or sorb constituents
of concern ,

wells improperly sealed—con-
tamination of sample is 4 concern

nested or muilitplé screen weils
are used and it ¢cannct be
demonstrated that there has been
no mavement of ground water
batwaen strata

improper drilling methods were
used, possibly contaminating the
formation

well intake packed with materials
that may contaminate samgple

§265.90(3)

§265.91(a)

§265.90(a)
§265.91(a)
§265.91(c)

§265.90(a)
£265.91(a)(1)
§265.91(a)2) .

§265.30(a)
§265.91(a)

§265.90(a)
§265.91(a)
§265.91(c)
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FIGURE 4.3 (continued)

Examples of Basic
 Elements Required
by Performance.
Standards

e e———

Background wells must be
constructed so as to yield
samples that are represen-
tative of in-situ ground-water
quality. (continued)

Examples of Technical
Inadequacies that may

Regulatory
Citations

Constitute Violations

well screens used are of an inap+
propriate length

wells developed using water other
than formation water

improper weil development
yielding samples with suspended
sediments that may bias chemical
analysis

use of drilling muds or nonforma-
tion water during well construction
that can bias resuits of samples
collected from wells

§265.90(a)
§265.91(a)(1)
§265.91(a)(2)

§265.90(a)
§265.91(a)

§265.90(a)
§265.91(a)

§265.90(a)
§265.91(a)

5. Downgradient monitoring
wells must be located so as
to ensure the immediate
detection ¢f any contamina-
tion migrating from the
facility

6. Downgradient monitoring
wells must be constructed
so as to yield samples that
are representative of in-situ
ground-water quality

wells not placed immediately adja-
cent t0 waste management area

tailure of C/O to consider poten-
tial pathways for dense
immiscibles

inadequate vertical distribution of
wells in thick or heavily stratified
aquifer

inadequate horizontal distribution
of wellg in aquifars of varying
hydraulic conductivity

likely pathways of contamination
{e.g., buried stream channels,
fractures, areas of high
permeability) are not intersected
by wells

well network covers uppermost
but not intergconnected aguifers

Sae #4 .

§265.90(a)
§265.91(a)(2)

§265.90(a)
§265.91(a)(2)

§265.90(a)
§265.91(a)(2)

§265.90(a)
§265.91(a)2)

§265.90(a)

§265.91(a)(2)

§265.90(a)
§265.91(a)(2)




Exampies of Basic
Elements Required
by Performance
Standards

7. Samples from
background and down-
gradient wells must be
properly collected and
analyzed

Exampies of Techniﬁl
Inadequacies that may
Constitute Violations

‘ Flégulatory ,

y

Citations

faiiure to evacuate stagnant water

from the well before sampiing

failure to sample wells within a
reasonable amount of time after
weil evacuation

improper decisions regarding
fitering or non-filtering of samples
prior to analysis (e.g.. use of filtra-
tion on sampies t¢ be analyzed
for volatile organics)

use of an inappropriate sampung
device

use of improper sampie presarva-
tion techniques

samples collected with a devica
that is consiructed of materials
that intarfere with sampie integrity

sampies coliectad with a non-
dadicatad sampling devics that is
not cleaned betwean samplmg
avaents

improper use of a sampling
device such that sampie gquality is
affected (e.g., degassing of sam-
ple caused by agitation of bailer)

§265.90(a)
§265.92(a)
§265.93(d)4)
§270.14(cK4)

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)4)

§265.90(a)
§265.92(a)
§265.93(d){4}
§270.14{c)(4)

§265.90(a)
§265.92(a)
§265.93(d)4)
§270.14{c)}4)

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)(4)

§265.90(a)
§265.22(a)
§265.93(d)(4)

§270.14(c)(4)

§265.90(a)
§265.92(a)
§265.93(c)(4)
§270.14(c)(4)

§265.50(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)(4)

. |
e
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FIGURE 4.3 {continued)

Examples of Basic
Elements Required
by Performance
Standards

Examples of fechnical

Samples from background
and downgradient welis
must be properly collected
and analyzed (continued)

Inadequacies that may - Regulatory
. Constitute Violations Citations
+ improper handling of samples §265.90(a)
(e.9., failure to eliminate §265.92(a)
headspace from containers of §265.83(d)(4)

sampies to be analyzed for
volatiles)

failure of the sampling plan to
estabiish procedures for sampling
immiscibies (i.e., “‘floaters’’ and
“sinkers’")

failure to foilow appropriate
QA/QC pracedures

failura to ensure sample integrity
through the use of proper chain-
ot-custody proceduras

failure to demonstrate suitability of
mathods used for sample analysis
(other than those specified in
SW-846) i

failure to perform analysis in the
field on unstable parameters or
constituents (e.g., pH, Eh, specific
conductance, alkalinity, dissolved
oxygen)

use of sample containers that
may interfere with sampie quaiity
{e.q., synthetic containers used
with volatile samples)

failure to make proper use of
sampie blanks

§270.14(c)(4)

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)4)

§265.90(a)
§265.92(a)
§265.93(a)4)

- §270.14(c)4)

§265.90(a)
§265.92(a)
§265.93(d)(4) -
§270.14(c)(4}

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)X4)

§265.90(a)
§265.92(a)
§265.93(d)4)
§270.14(c)(4)

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)(4)

§265.90{a)
§265.92(a)
§265.93(d)(4)

- §270.14(c)(4)




Examples of Basic
Elements Reqguired
by Performance
Standards

8. In Part 265 assessment
monitoring the O/O must
sample for the correct
substances

8. In defining the Appendix
VIl makeup of a plume the

QIO must sample for the

correct substances

10. In Part 265 assessment
monitoring and in defining
the Appendix VIlIi makeup of
a plume the O/O must use
appropriate sampling
methodologies

11. Part B appiicants who
have either detected con-
tamination or failed to impie-
ment an adequate part 265
GWM program must deter-
mine with confidence
whether a plume exists and
must characterize any
plume

Exampies of Technical

Reguiatory

Inadequacies that may

Constitute Violations _ Citations_
tailure of the O/Q's list of sam- §265.93(d)(4)
pling parameters to include cer- .

tain wastes that are listed in

§261.24 or §261.33, unless ade-

quate justification is provided

tailure of the O/O's list of sam- §265.93(d)(4)

pling parameters to include
Appendix VIl constituents of all
wastes listed under §§261.31 and
261.32, uniess adequate justifica-
tion is provided

failure of the O/O's list of sam-
pling parameters {0 include all
Appendix VIil constituents, uniess
adequate justification is provided

failure of sampling effort to iden-
tify areas outside the piume

number of wells was insufficient
tn determine vartical and harizon-
tal gradients in contaminant
concentrations

total reliance on indirect methods
to characterjze piume (e.g., elec-
trical resistivity, borehole
geophysics)

failure of O/O to implement a
monitoring program that is

capable of detecting the existance
of any plume that might emanate
from the facility

failure of O/Q to sample bath
upgradient and downgradient
wells for all Appendix Vil
constituents

See aiso items #1, #2

§270.14(c)(4)

§265.93(d)(4)
§270.14(c)4)

§265.93(d)(4)
§270.14{c)4)

§265.93(d)(4)
§270.14(c)(4)

§270.14(c)4)

§270.14(¢)(4)
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The techﬁical iaad;quacieé in Figure 4.3 are not necessafily viclations
{n all cases. They are violations only when they result in a failure of the
facility to meet ome or more of the performance standards. Further, :h;
list of technical inadequacies is;nbt meant to be exhaustive. To a certain
degree, the decision as to whether a facility's monitoring program is adequate

must be made on a case-by-case basis.

§3013 Qrders

Section 3013 orders may be issued to a facilicy only when the Admini-
sﬁrator determines that the presence or release of hazardous waste at the
facility may present a substantial hazard to human health or the environment.
The facili:y need not be violating RCRA regulations to qualify for action

under §3013.

Actd;E ﬁhysical avidence of contamination is not necessary to support a
§3013 order; In the case of a faecility that has not conducted aﬁy ground-water
monitoring activitles, the potential for release Pf hazardous waste, the
nature of the site's underlying hydrogeology, and the proximity of an aquifer
or populated area will usually be sufficient, with expert opinion, to support
a §3013 order. In some cases, the Region may wish to use $3007 authority to
sample one or more wells at a facility in order to provide direct evidence
of a release. Given that direct evidence is often unnecessary to establish
the applicablity of §3013, the Region should probably avold direct sampling
unless it {s confident that existing wells will intersect the suspected

plume. Guidance issued September 26, 1984 provides further discussion of

the grounds for issuance of §3013 orders. (See memo from Courtney Price and
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Lag Thomas entitled, "Issuance of Administrative Orders Under Section 3013

of the Rasource Conservation and Recovery Act™).

§3008(k) Orders

I

Section 3008(h) of RCRA provides that the Administrat?r may issue an
aorder or file a civil suit requiring corrective actiom Qr Echer appropriate
response measures whenever (s)he determines that there is or has been a
ralease of hazardous waste into the environment. Section 3008(h) actions are

not limited to violations of RCRA.

As described in the September 1985 draft guldance oa the scope and use
of §3008(h), the Agency ias interpreting the term “release% to include any
spilling, leaking, pumping, pouring, emitting, erupcing, éischarging, {njece~
~_ing escaging, leaching, dumping, or disposing 1ﬁto the enviroﬁmant. To show
that a release has occurred, the Administrator does not necessarily aneed o
sampling data. Such evidence as a broken dike at a surface impoundment
ghould also suppert a detetmination that a rglease has accurred. In some
cases, laformation on the contents of a land disposal unit, along with infor-
mation on the site hydrogeology and the design and operating characteristics

of the facility may be enough for an expert to conclude that a release has

aoccurred.

Section 3008(h) orders.(and civil suits) may be used to address releases
not only to the ground water, but to other media as well. The draft $3008(h)

guidance states that the auchority covers raleases of hazardous wastes into




surface water, alr, the land surface; and the sub-surface strata.’ The term
*hazardous waste” i3 not limited to those wastes 1isted or identified in
40 CFR Part 26l. For §3008(h) purposes, the term hazardous waste also

includes the hazardous constituents identified in Appendix VIII of Part 261.

4.1.3 Formal Administrative Proceedings

Orders issued and penalties assessed under $3008(a) are subject to
formal administrative proceedings. Section 3008(a) proceedings are governed
by 40 CFR Part 22. (Sea Appendix B for a diagram of the process). The
Agency has not yet established the proceedings to be followed when issuing

§3008(h) orders.

Part 22, which governs the issuance of $3008(a) orders, sets out a
process that affords a respoadent the opportunity to request a hearing on
the violation, the penalty, and therremedy proposed by the Agency. Following
any such hearing, the Administrative Law Judge will issue an Initial Decision
that includes a proposed Final Order and may ‘Tnclude a propoged pemalty. At
that point the respondent has 20 days in which to appeal the Initial Decision
to the Administrator. If an appeal is not made within this time period the
order becomes final and non-appealable 45 days after issuance of the Initial

Decision.

Section 3013 orders are not subject to any formal administrative

proceedings.

4=17




{

4.2 Selection Among dier Authorities

r

There are a number of factors that s@ould be considersd when deciding
which order authority(ies) to invoke. The enforcement sraff should consider
first which order au:hofities @fé applicable to the actions, inactions, or
conditions involved. Next, the Region should comnsider which of the applicable
authorities provide a iegal basis for requiring the remedy that the Region is
seeking, including the assessment of penalties. Figure 4.1 may be consulted

for a general listing of the activities that can be sought under each authority.

In most cases, there will be several options that meet the tests of
applicability and coverage of the desirad remedy. The enforcement options
can be further narrowed by considering: 1) the strength of the evidence in
support of each type of order; 2) the elements that must be established and
whether they refer to regulatlons or must be established de novo; 3) the
amount of time that is likely to basé before compliance 1s achieved; and &)
any complications that might arise from using certain combinations of

. authorities. ) .\

When estimating the amount of time that may pass before compliance
with a §3008(a) order is achieved, the Regions should assess the probability
of the facility appealing the order. This is particularly important where
action needs to be taken quickly in order to halt or avoid a hazard ot
endangerment. 1f the Eacility {s likely to challenge a 53008{a) order
in the District Court, the Agency might elect to file a civil suit seeking
preliminary injunctive relief or to issue a §3013 order (if the §3013 test

could be met). Alternatively, the Agency could take action itself to
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mitigate an immediate threat to public health or the environment ander

CERCLA §104.

When contemplating using two authorities to compel different aspects of
the desired remedy, enforcement ‘officials should keep tn.mind the different
procedures that accompany éach order. For instance, there may be cases in
which a Regilou would consider issuing simultaneous §3008(a) and §3013 orders:
a §3008(a) order to compel proper well placement and assess penalties and a
§3013 order to compel sampling for constituents not lisﬁed in Parts 260-270.
While simultaneous issuance of these orders is acceptable, the Region sﬁouid
be aware that one order is subject to administrative hearings and the other
is not; therefore, appeal of the $3008(a) order may delay the full implemen-

tation of the remedy.

In general, a §3008(a) order enforcing Parts 265 and 270 anﬂ asgessing
penalties will be the most practicai enforcement-option. Such an order can
be used to attain nearly any desired improvement to a ground—water monitoring
program. Lt can also be used, as noted in Seccion 1.2.1, to require a facility

to sample the ground water for comstituents listed in Appendix VIII of Part 261.

Secrion 3013 and §3008(h) orders also have several common features that
make them particularly attractive in certain circumstances. Both order
authorities may be used to address contamination of'media other than ground
water. For example, either order could be used to address facilities with
both ground-water and air problems. Moreover, unlike §3008(a) orders,
§3008(h) and §3013 orders are not bound by the ground-water monitoring regimen

specified in the regulations. Therefore, the Agency has more flexibility in
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specifying monitoring parameters and sampling frequencies-when iésuihg §3013

and $3008(h) orders.

Each order authority also has unique features that may make iC particu-
larly appropriate for certaia situations. Sec:ién 3013, for example, graats
the Agency the auﬁhori:y to petform investigatory activities and recover
costs latér 1f a respoadent i3 incapable of or refuses to perform the neces—
sary actions. Sectioan 3008(h) does not provide for cost recovery, but can
be used to compel facilities to go beyond the investigation stage and take
corrective action if necessary. In addizion, §3008(h) orders caun be used
to address past releases from solid waste management units and contamination

extanding beyond the facility boundary.
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CHAPTER 5

a

FASHIONING A REMEDY AND DEVELOPING THE ENFORCEMENT STRATEGY

The first and perhaps most important step in developing an enforcement
action for a facility with ground-water monitoriag problems is fashioning an
appropriate remedy. Only after outlining the desired remedy can the Reglon

design an enforcement strategy that will best achieve the desired results.

This chapter will describe several scenarios involving problem monitoring
programs and, using one common scenario as an example, will illustrate some
of the principles that enforcement officials should consider when designing
technical remedies. Then, using the same vialator as an example, the chapter

will design an enforcement strategy to compel the model remedy.

5.1 Types of Violators

Each ground-water case will, of course, have unique features. It is
possible, however, to group RCRA ground-water violators into several broad
categories that characterize the status of the facility at the time of enforce-
ment review. Figure 5.1 outlines one possible scheme that divides facilities
into groups based on a combined evaluation of their Part 265 system and the
adequacy of their permit application. This scenario will be used later in

Figure 5.3 to illustrate possible remedies and enforcement strategies for

facilities with different types of ground-water viclations.

The assumption in this scheme is that all the facilities listed are in
violation of Part 270 because they did not generate the ;nformation necessary

for permitting. In some cases, this deficiency derives from inadequate
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3.

compliance with Part 265 (facilities that have inadequate 265 detection
systems, for example, will not have generated the informatlon necessary':ov
determine whather the facility should be permitted under detéction ;onitoring,
compliance monitoring, or corrective action). ' In other cases, facilities

may have complied with 265, but not h§Ve completed all activities tequired by
the permit applicatien regulatioans ‘(e.g., the facility performed some assessment

activities based on Appendix VII, but did not sample for Appendix VIII as

required by §270.14(c)(4)).

FIGURE 5.1
Yiolato:_Clagsificatiqn Scheme
Scenario Faeility Status Possible Sources of Inadequacy
l. No statistically significant change Part 265 indicacor parameters are oot

in Part 265 indicator parameters;
Physically adequate detection network;
Agency has reason to believe there

{3 contamination.

No statistically significant change
in Part 265 indicator parameters;
Inadequate Part 255 detection
system.

Statistically significant change in
Part 265 indicator parameters;
Inadequate Part 265 detection system;
Inadequate Part 265 assessment.

Scacistically significant change in
Part 265 indicator parameters;
Adequate Part 263 assessment;
Inadequate permit applicacion.

adequate to detact type of leachater
axpected from facility; site hydr:.. .
geology or facility's engineering
design puts facility at high risk

of leaking.

Well placements made based on insuf-
ficient hydrogeclogic assessment;

Too few wells; Inappropriate sampling
device; Wells not properly developed,
ete.

Owner/operator used only indirect
techniques to assess plume.

Owner failed to 1dencify all Appendix
VIII constituents in ground water;
Owner based concentration limits

on insufficient background sampling;
Owner failed to submit a feasibiliry
plan for corrective action, etc.




5.2 Profile of a "Transition-Period” Violator

During the transition period between interinm staﬁus and permitting; the
Agency envisions encountering a copsidetable number of facilities of the type
described in Scenario 2 (Figure 5.1). The -Ageunc¢y's experience to date has
indicated that in certain cases, owner/operators have installed monitoring
networks based on only a limited understanding of the hydrogeology underlying
their site. Monitoring wells have been located based om an evaluation of
local topography and, to the extent possible, evaluation of existing building
foundation borings. A considerable number of owner/operators have not performed
the type of detailed hydrogeologic site assessment the Agency consliders
agsential for the design of any ground-water monitoring system.  Even fewer
have kept the type of well construction and design records the Agency needs

to evaluate the adequacy of the physical well network already in place.

As a result, EPA expects Lo encounter owner/operators who consider

themselves in complisnce but who can not provide the background information
s

and documentation minimally necessary to substantiate the adequacy of
their Part 265 detaction system, Without such information, the Agency will
not be able to decide whether a facility's detection system is or is not
capable of detecting contamination and hence whether the facility should be
permitted under detection monitoring, compliance mouitoring or corrective
action. Not having detected a change in indicator parameters, however,
the facility most likely will ha?e applied for a detection wonitoring permit,

considering itself exempt from the assessment requiremeats of §270.14(c)(4).




A typical “transicion” facllity, therefore, could be characterizad as

H

follown:

o the faciii:f has failed to adaquately characterize the hydro-
geology underlying its site;

o therefore, the facility's well placements are inaccurate;

o the facility has sampled for the Part 265 indicator parameters.
No statistically significant increases have been detected in
axisting downgradient wells;

o the facility's Part B is due. The facility has submitted a
summary of its interim status monitoring data and has proposed
an expanded list of indicator parameters for Part 264 mounirtoring.
The permit application includes procadures for establishing back=
ground values for these parameters, but does not include actual
background values based on pre—permit sampling.

This chapter will use the above scenario to {llustrate some of the
principles enforcement officials should consider when designing remedies for
facilitcies during the interim status to permitting cranmsitiom ?eriod. The, .
chapter uses Scenario 2 as its point of departure because a facility that
has not detected contamination under interim status presents the greatest
challenge to enforcement officials. Moreqver, the remedies appropriate for

the other scenarics presented in Figure 5.1 are but a variation of the reﬁedy

outlined in the following section for the facility described in Scenario 2..

Table 5.5 at the end of the chapter summarizes the variations on the

remedy appropriate for each of the other listad scenarios.

S.3 OQutline of the Remedy

When faced with a Facility that has a technically inadequate detection

monitoring system, enforcement and permitting officials must consider first
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what makes sense for a facility to do im light of the facility's past and

future monitoring obligations. By this point in the program, an interim

status facility should have installed a fully competent detection monitoring

system, determined with confidence whether there was a statistically signifi-
cant indication of ground-water contamination, and fully characterized any
plume for both Appendix VII and VIII constituents (if contamination were
detected). If a facility has not successfully completed even the first

step — the installation of a competent detection sfstem - it cannot be
allowed to begin the entire sequence anew. Proceeding from the beginuning
would mean upgrading the detection system and sampling for one year to
establish background before even the first determination of contamination

is made.

As the time line in Figure 5.2 points out, proceeding through this
entire sequence could take up to two and one;half years. This approach
would lead to unacceptable delays in the permitting process and would
penalize those facilities who had complied with:the program all along.

In effect, “"starting over” would merely allow facilities that had avoided
the costs of complying in the past, t6 delay the costs of full compliance

for an additional period of time.

Instead, such facilities should be required to make an accelerated
determination of whether or not contamination has occurred., This determina-
tion can then be used to decide what additional actions, if any, the applicant

must perform to meet his/her permit application requirements.
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Before a determination of leakage can be made, the facllity ﬁust'install
a monitoring nectwork capable of detecting codtamination. In general, this will
require such facilities to pefform.additional site characterization and then,
based on the results, expand or'éeplace thelr existing monitoring network.
Once a competent detec:ién network is in place, the facility is in a position

to datermine whether or not c¢ontamination has eccurred.

The Agency suggests that the determination of whether contamination has
occurred be made based oa a comparison of upgradient and downgradient values
obtained for an expanded list of indicator parameters. The indicator para-
meters should be selected based on the specifics of the site and should
include constituents that would be expected to be at the leading edge of any
plume of contamination (see Section 5.4.2). The comparison should be based
on the mean of pooled data obtained through accalerated sampling over a short
periqd of time. The plan for this &ecermination should be designed to com-—
clusively confirm or refute contamination in the shortest period of time

possible. e

1f contamination has occurped, the facllity owner must proceed to charac-
terize the plume and, based on the results, apply for either an operating or
post—-closure permit that inciudes compliance monitoring and/or correctlve.
) action. If contamination has not occurred (i.e. the results of interim
status monitoring were correct even though the detection system was not fully
couwpetent), then the facilty would apply for a permit as a detection monitoring

facility.



Thus the praferred technical response for a facility that has not ceiggered
under detaction monitoring but has an inadequate Part 265 detection system is
as follows:

1) Conduct a detalled assessmeat of the slte's
hydrogeology (£1ll in gaps in the facility's
current understanding of the site's subsurface).

2) Install a monitoring network {or modify/expand
an existing system) to meet the objectives of Parts
265/264 detasction monitoring.

3) Sample for an expanded list of indicator parameters.

4) Determine whether contamination has occurred based
on a comparison of upgradient and downgradient well
samples obtained over a short period of time
(aceelerated sampling).

5) TIf contamination is confirmed, begin characterizing
the plume based on monitoring of Appendix VIII
constituentcs.

6) Sample to establish background for all Appendix VIII
constituents detected in ground wacer.

7) 1f downgradient Appendix VIII values are significantly
greater than background-values, have facility develop
corractive action plan and apply for corrective action
permit.lo

1f downgradient Appendix VIII values are lower than back-
gruundI have facility submit a cdrrective action feagibility
studyl and apply for a compliance monitoring permit.

10 Note that if the permit is not likely to be ilssued quickly, the Agency
may wish to initiate corrective action while the facility is still {n incterin
atatus. Several authoritiss are available to couwpel such corrective action,
ineluding §3008(h), 57003 and Sectiom 106 of CERCLA. Further, in some
instances, the Agency may choose to conduct a response action under the
authority of CERCLA §104.

_ 1! geceion 270.14(e){(7) requires applicants to submit a corrective action
feasibilircy study when applying for a compliance monitoring permit. The scudy
mist include sufficient information to predict what Ctype of corrective action
(e.g., trench recovery, pumping and treatment) would be appropriate 1f reme-
dizl work proved necessary at that site. It is nol meant to be a fully
devaloped plan for corrective actiom; such a plan must be developed pursuant

to $264.99(1)(2) if the facility ever exceeds its ground-wacer protection
standard.
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The schedule of achieving the above-ramedy will of coﬁrse depénd on the
particulars of the site involved, especially-;he complexiéy of the site's hydro-
geology. While it 1s impossible‘to predict how long it will take (or should
take) to accomplish each step, t?e'sequence of monitoring events in this remedy

should be significantly shorter than the sequence laid out in the regulations.

As illuscrated in Figure 5.3, the remedy recommended in this document
in effect eliminates the collection of a year's worth of background data and
condenses the moanitoring required by Part 265 assessment [primarily Appendix
VII] and §270.14(c) (4) [Appendix VIII] into one plume characﬁe;tzation phasé.
Now confirmation (or denial) of leakage can be accomplished through accelerated

sampling over a period of weeks or months rather than taking over a year.

S.4 Discussion of the Remedy

The ba;iéwelements of the remedy are the design and installation of a
competent detection monitoring well network; determination of whether or not
leakage has ocenrred based on sampling for an ?xpanded list of parameters;
and th; fulfillment of all applicable Part 270 informational requirements.
The following section will describe briefly certain factors enforcement
officials should keep in mind when developing each aspect of the remedy.
Later sections will explore the order and regulatory authorities available

to compel each of the outlined activities.

S.4.1 Design and Installation of a Competent Monitoring Network

The facility owner should be required to upgrade his/her existing network

to meet the detection standards of Part 265. The reader should note that 1f
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an owner/operatot's hydrogeologic data submitted pursuant to §270.14(e)(2) 1s
Iinadequa:e. it is likely that the facility's detection moqitoringzweil network
Ls inadequate as well. The reader should also note that since the the design
and construction standards for a Part 265 system are essentially the same as
those required by Part 264 (aee Ghépter 3), the network installed for the
determination of leakage proposed in the model remedy should serve equally
well as the facility's Part 264 detection monitoring system i1f no plume is

found.

5.4.2 Confirmation of Leakage Based on Expanded Sampling

Central to the determination of leakage proposed in the model remedy is
the developuent of a list of meaningful indicator parameters. When selecting
parameters, enforcement officials should not limit themselves to the four
indicators listed in §265.9_0.12 These parameters were selected as the best
indicatofg available to detect a broad spectrum of possible leachates.
Because the interim status regulations were meant to be saelf~implementing,
Part 265 detection monitoring could not rely on waste-specific indicators
selacted for each facility. As a result ches;!parameters are limited in

their ability to indicate contamination soon after leakage.

The Part 265 indicator parameters are limited in three ways. First,
the Part 265 indicator parameters are subject'to gsources of natural variation
that -can mask the presence of low levels of contamination. There are many

natural sources of variation in pH, for example, that could obscure changes

12 gee Section 5.5.2 for an explanation of the authorities available
to compel sampling for a broader list of parameters.
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in this parameter caused by leachate. Changes in levels of a specific para-
metar such as benzena, however, are not generally subject to such background
"noise.” Second, with the exception of TOX (which can be detected at below

20 ppb), the lower detaction limit of the éthar parameters is not.sufficiently
gsensitive to register some chaggea in water chemistry that may represent
leakage. Finally, because the Part 265 indicator parameters are surrogate
measures, increases in a particular chemical constigtuent do not'necessarily
cause an equivalent change in an indicator parameter. A 5 mg/l change in
lead, for example, would only initiate a very small change in specific con-
ductance (if any). The same increase in concentration would initiate a

gignificant change, however, if the facility were sampling for lead itself.

Therefore, enforcement officials should select indicator parametars that
are based oan the chemical Eomposition of the facility's waste. The enforcement
official should have the facility identify both the hazardous and non—hazardo-=<
constituents of the facility's waste, including any conscituencs likely to o
form as a result of chemical reactioms occurring in the facility or in the
leachate as it migrates through the subsurfgce. Then the owner/operator
should identify those constituents that can be considered the most mobile and
persisteat in the unsaturated and saturated zones beneath the faeilicy. The ‘
enforcemant official should then select those parameters that individually
or as a group (e.g. TOX) can provide the most reliable indication of leakage.
Special attention should be given to whether the parameter 1ls easily detected
jn water and to the variability of the parameter in background water. If
background concentrations of a potential indicator parametar are sufficlently

high or exhibit a high degree of variability, the arrival of low or woderate

concentrations of leachate may be masked.
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The list of parameters finally selected should be représencative‘pf
constituents at least as wmobile as the most mobile hazardo;s constituent
reasonably expected to be derived from the facility's waste, Concenérating
on the most mobile constituents ﬁill ensure that the arrival of leachate is

detected at the earliest possible time.

In addition to indicator parameters, enforcement officials should consider
having the facility sample for additional parameters that characterize the
general quality of water at the site (e.g., Cl~, Fe, Mn, Na+,.80a, cat, Mg+,
K*, N0'3, PO4', silicate, ammonium, alkalinity or aci&ity). Baseline data on
the inorganic chemical composition of ground water can provide an important
basis for comparison and planning should the program enter the assessment
phase. Information on the major anions and cations that make ﬁp the bulk of
&issolved sollds in water, for example, can be used to determiné reactivity

and solubility of hazardous constituents and therefore predict their moblility

under actual site conditions.

5¢4¢3 Fulfillment of Agglicable Part 270’Reguireﬁents

When designing the remedy, enforcement officials should include elements
that address the facility's information obligations pursuant to Part 270. If
contamination is confifmed, the facility must generate the remainder of the -
information required by §270.14(c)(4), namely the extent of migratidn of any
plume and the concentration of all Part 261 Appendix VIII constituents present

in the plume.

Enforcement officials should also ensure that the remedy includes the

collection of background data on all Appendix VIII constituents detected in
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ground water. For many constituents, these data will be necessary to
establish concentration limits for incorporation into the faciltyfs ground—
water protection standard.. As deseribed in section 3.2.1, the permit writer
will haverta set concentration limiFs based on the mean of pooled data avail-
able at the time of permitting (shless there is a high teﬁporal correlation
betwaen ;ontaminant concentrarions in upgradient and downgradient wells ia
which case concentration limits may be established through sawpling at the
compliance point). Therefore, it {g i{n the best interests of both the
facility and the Agency to have sufficient data available at the time of

permitting to accurately characterize the quality of the background water

at the site.

To guarantee sufficient data, enforcement officials should consider
incorporating in the facility's prescribed remedy an acceleratad program of
background ' sampling for Appendix VIII constituents, The frequency of sampling
should be dictataed by the needs of tﬁe statistical test propesed by the facility
for use in compliance monitoring., The sampling aschedule should also consider
the need for establishing seasonal and spatiaf’variation in contaminant levels
{f such variation is expected at the site. Sectlons 6.3 and 7.3.2 of the

Permit Writer's Guidance Manual provide further guidance on these points.

In addition, the order should require the submittal of the various
plans aand feasibilty studies necessary to -establish a compliance monitoring
program Or a program for corrective actiom pursuant to §§270.14(c)(7)-or (8)
(gsee Section 2.3.2). By placing these permit application requirements on an
enforceable compliance schedule, enforcement officials can help ensure that

the requirements will be fulfilled in a timely manoner.
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5.5 Application of Enforcement Authorities to the Remedy .

Once the enforcement staff and permit writer devise an appropriate remedy,

the enforcement staff must detarﬁiﬁe the order and regulatory authorities best

suited to compel the desired actions. As Section 4.2 on saelecting order author-

ities points out, there are a variety of factors enforcement officlals must

congider when developlng an enforcement 3trategy.

When deciding betweén ordar authorities, officials must first establish
the applicability of the order to the situation at hand (i.e., does the
gsituation meet the conditions necessary for the lssuance of a particular
order). Next, the official must consider whether the order can compel all
aspects of the desired remedy. Where possible, it is advantaéeous to secure
the entire remedy through a single authority in order to save fesources and
avold the possibility oé different appeal procedures. Finally, enforcement
officials must factor in other relevant concerns such as the facility's
compliance history and whether or not it is i?po::ant in the instant case to
asgess a penalty. In certain clrcumstances, features such as thg'ability to

assess a penalty may become the declding factor when choosing between order

authorities.

This seétion will apply the above principles to the model remedy
developed in this chapter. It will outline a preferred enforcement strategy
for the model remedy and will note where changes in the remedy could suggest
needed changes in the proposed strategy. Table 5.5 at the end of the chapter,
summarizes various enforcement strategies for facilities with different

ground-water violations and different technical remedies.

5-=15



$.5.1 Selaction of the Order Authority - ,

Assume that the ounly information known about the Scenario 2. facility is
that presented in Figure 5}1;:namaly, the factlity is in violation of the
Part 265 ground-water regulatién; for the followlng reasons:

1. the facility loéated its wells based om a poor understanding of the

sita's hydrogeclogy; )

2. there are too few wells installed; and

3, the owner cannot demonstrata that existing walls were properly

constructed.
In addition, the facility is in violation of §270.14¢{e)(4) because cthe owner
made no attempt to lock for and assess any plume beneath the facility before

the facility's Part B due date passed.

Based on the above information alone, the most appropriate order autho
ity for compelling the model remeﬁy of this chapter would be a §3008(a) order
enforcing Parts 265 and 270. A §3008(a) order is the authority of choice
for three reasoms. First, the condition for issuing a §3008(a) order has
already bean mat ~ the facility is clearly in violation of the regulations;
To use sither of the other authorities, the Agency may have to expend addi-
tional rescurces to collect evidence that there may be a subsﬁantial hazard
to public health or the environment [§3013] or a release of hazardous waste

or constituents intc the environment 1§3008(h)].

Second, as the fallowlng sectiom will explain, the entire remedy can be
compelled using a §3008(a) order citing velevant sections of Parts 265 and

270. The remedy as presently conceived focuses exclusively on evaluating
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the impact of the facility ou ground water; hence, aa order that can address
other media, such as a 3013 or 3008(h) order, is not needed; Further, in
this particular case, there ia no reasoun to susPeét that the threat posed by
potential ground-water contaminat;on is so compelling as to require corrective
. action prior to permitting. Therefore, it 1s not essential to use an order
that can #ccommodate clean up of ground water during ianterim status. of
course, 1f additional evidence collected during plume characterizacion

indicated that clean up should be pursued immediately, a §3008(h) order could

be issued subsequent to the initial §3008(a) actionm.

Finally, a §3008(a) order has the added advantage that it can be used to
assess penalties. Given that the faecility has been out of compliance for the
entire history of the program, the Agency sh;uld exarcise its aﬁthority to
assess penalties for past and continuing violations including the recovery of

the facility'é economic benefit of nnq-cumpliance.

0f course, if the starting scenario were different, the considerations
guiding the selection of an ordgr authority could change significantly. For
example, if there were evidence of off-sgite contamination (e.g., a fish kill
in a nearby stream) and the facility were known to delay resolution of pro—
geeding; by exercising every opportunity for appeal, enforcement officials
may decide to postpone the assessment of penalties and immediately issue an
order under §3013, §7003 or CERCLA §106 to avoid the time delay afforded by
the administrative process. In another case, if a facility were out df
compliance with the ground-water regulations and had significant soil contami-

nation, the Reglon could use a §3008(h) order to achieve both compliance with
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the regulations and clean-up of contaminated soil. The proper way to balance
the advantages and disadvantages of each order authority can onfy be determine’

in the context of a particular situation.

5.5.2 Securing the Model Remedy Through a §3008(a) Order

As outlined in Figure 5.4, the model remedy derives directly from the
regulations. Sections from Par; 265 and 270 may be cited to compel
additional hydrogeologic investigation and the installation of an adequate
well network. Section 270.14(e)(4) may be ecited to force sampling for an
expanded list of parameters and to justify the comparison of upgradient #nd
downgradient wells based on accelerated sampling, Finally, relevant sections
of the Part 270 regulations may be cited to require the collection of back-
ground data on Appendix VIII constituents and the submission of other plans

and data necessary for permitting.

Figure 5.4

MODEL REMEDY REGULATORY CITES
F1ll in gaps in the current understanding - §265.90(a)
of the site's hydrogeaology §265.91

§270.14(e)(2)

Install a monitoring network (of expand an existing §265.91
system) to meet the objectives of a Part 263/264
detection system
Sample for an expanded list of indicator parameters:

Part 265 indicator parameters (TOX, TOC, pH, specific §265.92(b)(3)

conductance)
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6.

Figure 5.4 (continued)

Part 265 water quality parameters (Cl, Fe, Mn, Na, .
Phenols, Sulfata) .

o

Substances with National Interim Drinking Water
Standards (Appendix III, Part 265)

Appendix VIII of Part 261

Determine whether contaminatiomn has occurred
based on a comparison of data collected from
up- and downgradient wells over a short period
of time.

1f contamination is confirmed, begin assessing the
plume based on monitoring of Appendix VIII comstituents

Sample to establish background for all Appendix VIII
constituents detected in ground water '

Submit data and plans required for either
compliance monitoring or corrective action

7,

© §265.92(b)(2)

© §265.92(b) (1)

§270.14(c){(4)

§270.14(c)(4)

§270.14(c)(4)

. §270.14(eX(7)(1v)

§270.14(c)(7) or
(8)

The regulatory cites in this strategy are relatively straight forward;

however, the role of §270.14(c)(4) deserves attention. As section 2.3.1

explains, the Agency may require a facility to look for and assess a plume

at any facility where the owner/operator's program of interim status monitor-

ing has detected z plume or has failed to establish daefinitively whether or

not a2 plume exists.

Under §270.14(c)(4), the facility is obligated to assess the extent of

any plume and sample for the full complement of Appendix VIII comstituents.
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Therefore, it is within the Agency's authority to require the facility to
begin assessment and full Appendix VIII sampling immediately. The model
technical remedy, however, limits the scope of sampling to a more manageable
list of indicator parameters until the presence of a plume is confirmed or .
refuted. In effect, the model tecﬁnical remedy refrains from immediately
exercising the full power of §270.14(c)(4) in order to avoid wasted effore if

indeed the facility has not leaked.

5.6 Variations on the Model Scenario

This chapter has used the facllity described in scenario 2 to illuscrate
some of :he'principies enforéement officials should consider when designing
technical remedies and developingrenfo:cement strategies. As- the scenario
changes, the remedy appropriate for the situation and the enfarcement tools
available.to secure that remedy change as well. Figure 5.5 (at the end of
the chapter) illustrates how the technical remedy and enforcement response

vary based on the status of the facility at the time of anforcement review.

L

It is important to note that all proposed remedies include correcting any
deficiencies in the existing detection network even if the facility has already
detected contamination and begun to characterize the plume. As described in
the Chapter 2, a sound well network at the limit of the waste management area
is critical éo evary phase of ground-watar monitoring, from interim status
monitoring to compliance and/or corrective action monitoring. Therefores, it
makes sense to correct any deficiencies in the interim status detection
system, because these wells will be used throughout the life of the facility.

Moreover, 4 system may have detected a plume in one area and still be incapable
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of detecting a plume at some other point., In such cases, the system should.

be upgraded so that it will be capable of detecting future plumes of cont am-

ination.

It is further important to note that where a facility has managed to

detect a statistically significant change in indicator parameters even
though its detection system 15 inadequate (see Scenario 2 in Figure 5.5),
enforcement officials should require the facility to begin characterizing
the plume downgradient from the triggering well and at the same time perform

additional hydrogeologic evaluation and upgrade the detection network.

Finally, the technical remedles outlined in this chapter.are appropriate
not only for operating units but also for most units that are closed or are
planning to close, Section 270.1(c) states thaﬁ uniﬁs closiné after January
26, 1983 must have permits during the post=closure period.13 For uﬁits
that accepted hazardous wvaste after July 26, 1982, the post—closure permit
would include the ground-water monitoring program set out in Part 264 and
the permit application would include the ground-water monitoring data required

under §270.14(c). Thus, once a closing unit's Part B application is due,

enforcement officials can rely on the sawe range of enforcement options that

13 1n order to implement $3005(1) of the Solid Waste Disposal Act, as amended,
the Agency intends to propose amending §270.1(c) to make all units closing
after July 26, 1982 subject to post-closure permits. Sectiom 3005(i) of the
revised Act makes all units receiving wastes after 7/26/82 subject to Part

264 ground-water mouitoring and corrective action raquirements., Since a permit
is the means by which the Agency implements the Part 264 standards, the

Agency considers it necessary to raevise §270.1{¢c) in order to make all units
subject to Part 264 ground-water monitoring and corrective action also subject
to post closure permitting.
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~ There are three categories of units that would not curvaently be subject
to the Part 265/270 program outlined in this chapter. Firse, units.:. thaﬁ
closad before January 26, 1983 are not required to obtain permits ;nd thus
are not subject to Part 270 requirements [codification rTule may roll this
date back to July 26, 1982]. Second, units that ceased recelving hazardous
waste by July 26, i982 are not sugject to the Part 264 ground-water monitoring
provisions and the;efbre, in applying for the permit, would aot need to
include the ground-water data required under §270.14(e)(4). Third, no post=
closure requirements apply, and thus no permit or permit application is
currently trequired for a surface ‘impoundment or waste pile that closes by
removing all hazardous waste and waste residues from the unit, the under-
lying and surrounding soil, and the ground watar. fhe Agency is prasently
avaluating whether §3005(1) may require the Agency to make units Ehat clean
closéd under Part 265 but recaived waste after 7/26/82 subject Lo post=closure
permitring .Ln order to implement Part 264 ground-water monitoring and corrective ]

action.

Tn all of the above cases, however, the Part 265 ground-water monitoring

¥

requirements do apply and should be enforced.l4 1In the case of a surface

impoundment closing through removal, the Agency/State should ensure that the

l4 The successful execution of closure responsibilities (e.g., imstallation of

a cap, run—off and rumn-on control) does not absolve a facility from its Part 265
ground-water mouitoring responsibilities. Section 265.117 of the regulations
states that closed facilities must comply with the ground-water monitoring and
Teporting requirements of Subpart F for 30 years after the date of closure.
Therefore to meet its post—closure care requirements, a closed or closing
facility with an inadequate Part 265 mounitoring network would have to upgrade

its system and assess any plume of contamination detected during the post—closure
care period.
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closure plaa provides for wonitoring that is adequate to demonstrate the
absence of hazardous waste in the grouand water. Surface impoundmen:é

generally cannot qualify for closure by removal 1f any hazardous waste is
present in the ground water; such iﬁpoundments must instead close as land

+

disposal facilities,
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CHAPTER 6

DEVELCOPING ORDERS3

The purpose of this chapter is to help enforcement officials ensure that
the ground—-water remsdy sought by the Agency is in fact executed by the respon—
dent. The chapter will discuss the importance of specificity in detailing
the desired remedy and various strategies that may be followed in developing
and issuing orders. The chapter will concentrate excluﬁively on how Co
develop the technical content of compllance ;rderag it will not address
legal issues related to writing orders or issuing complaints. Gulidance on

such issues is already available in the Coggliance/l!nforcement Guidance

Manual dated September, 1984 (See especially Chaptar 7, “Adminiscrative

Actions: Civil™).

6.1 Importancs of Sgec—ifici_t.:z

The Agency's experiance to data suggests that certain members of the
ragulated community have failed to {mplement a ground-vater system capable
of meeting the requirements of Parts 2635 and 270. This is particularly
true with respect to Part 265's broad performance standards and may increase
with respect to Part 270 as Part B applications are filed. As Section
4.1.2 points out, even though the regulations do not gpecify in detail how a
system should be designed and operated, the performance language demands a
rigorous program of hydrogeologic investiga:ioﬁ, network design, well

construction, and sampling and analysis.



Despita the high standards set by the regulations, certain ouner/
operators have ignored this performance language and have installed oaly
four wells (three downgradieﬂt and one upgradient), in settings whose complex

hydrogeology require a aubs:antiéllj'greater number of wells.

In light of the failure of certain facilities to achleve the high standards
set by the regulations, it is essential that the Agency introduce specificity
into the administrative enforcement process. In the course of each administra—
tive proceeding thers must develop between the Agency and the respondent an
express understanding as to whaﬁ acrivities will constitute compliance with
the regulations. Administative orders that are explicit regarding the Agency's
expectations can help ensure that the actions taken by the owner/operator
will be sufficient to bring the facility into compliance. Specificity regard-
ing what #ill be considered appropriate or adequate, can help avold the
wasted time and effort that results whea a respondent performs'actions latar
deemed inadequate. It is clearly in the best interest of both parties to
ensure that the faecility's first effort to caﬁe {nto compliance meets the

Agency's requirements.

The Agency can secure this assurance either by reviewing che owner/
operator’'s plans for coming into compliance before the work is actually
performed or by specifying up front exactly what actions are required of the
respondent. An order, therefore, can be structured in one of two ways. If
issued prospectively, an order may be structured around the subamittal, and
subsequent-Agency review, of individual plans outlining the respondent's

proposed actions for implementing each phase (hereafter referred to as a
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"phased order”). Alternately, the Agency can igsue highly explicit orders

that define technically what the owner/oparator must do to come into compli-

ance.

The next two sections of th%s'dOCument explain ﬁhg‘above two types of
érder in greater detail. Both orders place the burden of system design on
the respondent, yet provide the Agency with an opportunity to veto amy design
before the system is actually implemented. When issuing either type of order,
anforcement officials must make clear that notwithatanding compliance with the
order, the respoundent remains responsible for compliance and abatement of
any ground-water contamination. A specific provision should be included in
all orders noting that the respondent may be required to take further actions

as necessary to comply with RCRA or other applicable laws.

6.2 Phased Orders for Ground-Water Monitoring Violatioms

'The concept of phased orders is relatively new to the RCRA program. As
its name implies, a phased order lays oul a series of actions the respondent
must take over time in order to come into compidiance., Each action or phase
{s 1liaked to an enforceable compliance schedule and generally includes some
mandatory interaction between the respondent and the Agency. Most commonly,
each phase will include the development of a plan by the respondent to accom=
plish a specified goal; the gubmittal of the plan to the Agency for review;
‘modification, or approval; and the eventual execution of the plan by the

facility owmer.

A phased order format is especially well suited for addressing ground-

water monitoring violations at hazardous waste facilities. In many ground-




water cases, the.nature of the violation is such that nelther the facility
aor the Agency knows at the outset exactly what actioas will be neéessary
and sufficient to bring a facility into compliance. Many grOunﬂ-water viola-
tions, for example, derive directly from a facility's lack of understanding
of the hydrogeology beneath theirisite. As more information is c¢ollected

and interpte:;d, the steps appropriate for a respondent to ;ake may change.
Developing a technical remedy under such circumstances is, of necessity, a

dynamic process.

A phased order, however, can accomodate these changes. By proceeding
in stages, a phased order allows the Ageacy to struciure and guide a facility's
actions without locking the facility or the Agency into a specific remedy
that may prove inadequate. Moreover, the order provides a mechanism for the
Agency to commnicate more specifically EPA's expectatiouns regarding various
aspects of the owner/oparator's response. For ex;mple, the Agency can set
sut in the ordar the information a hydrogeclogic assessment must yield in
order to provide the level of detailed understanding the Agency consider;
necessary for the installation of an adequate ground-water monitoring system.
Where the Agency has specific preferences on how certain types of informacion
should be obtained (e.g., a preference for specific tests or procedures),
enforcement officials can specify the use of the test in the order. Alter-
nately, an order may list objectives or congsiderarions that an owner/operator
must inecorporate intc his/her decision-making. The order might‘specify, for
example, that the owner/operator must demonstrate in the plan that a pro-
posad sampling device: 1) minimizes the potential for degassing; and

2) minimizes the potential for adsorption and desorption of constltuents.




Appendix A 1nclude§ a sample order that illustrates some of the abové
options. This order is structured arouand the needs of the-"transitioﬁ
facility” described in Chapter 5; recall that this facility has an inadequate
detection monitoring system.and has not detected a significant change in the

Part 265 indicator parameters. The preferred technical and enforcement

response for such a facility is summarized below.

Action on the Part of Facility Owmer Enforcement Authority
1) Conduct detailed assessment of site's hydrogeology . 1. §265.91(a)
(£11l in gaps in current understanding of aite's §270.14(c)(2)

subsurface).

2) Install a monitoring network ( modify/expand an existing 2. §265.91
system) to meet the objectives of 265/264 detection.

3) Sample for an expanded list of indicator parameters. 3. §270.14(c)(4)

4) Determine whether contamination has occurred by .
comparing.upgradient and downgradient well samples .
collected on an accelerated schedule. .

5) If contamination is confirmed, begin characterizing .
the plume based on monitoring of Appendix VIII constituents.

To implement this remedy, the sample order in Appendix A mandates the
execution of six tasks:

1) Submittal of a plan'ta conduct a hydrogeologlc assessment of Che
gite;

2) Submittal of a list of constltuents or parameters to be monitored

- for (Nota: sampling protocol and well construction materials will

be dictated by chosen indicator parameters);

3) Submittal of proposed monitoring network, including well locations,

screening depths, comstruction methods, and design specifications
(e.g., filter pack material, slot size, well diameter);



4) Submittal of a'sampiing and analysis plan;

5) Execution of the plans developed in steps 1, 3, and 4 (following
Agency approval); ' !

§) If contamination is confirmed, submittal of a plan outlining
propoged assessmept activities. :

The order combines these tasks %nﬁo three phases and establishes compliance
deadlines for each phase. For example, the order requires the .owner/operator
to develop and submit the hydrogeologlc assessment plan and the list of
parameters by the same date (phase 1). WNext, the order instructs the respon-—
dent to complete the assessment and submit the results of the investigation
along with a monitoring network plan and a sampling and analysis plan by the
next compliance date (phase 2). After EPA approves or modifies these plans,
the order requires the respoudent to wmake the first determination of contami-
aation and submit the results and an assessment plan (if conﬁamination is

confirmed) by the final date (phase 3).

The sample order combines the required tasks in ﬁhe above manner for thé 
purpose of illustration only. In avery case, the logical sequence of events
will be dictated by the particulars of the site. Eaforcement officials must
use professional judgement when deciding which tasks_are appropriate, how théz_
should be combined, and what level of Agency/facility interaction the order

should mandate.

6.3 Technically Specific Orders

Rather than structure the development of the technical remedy through the
order itself, enforcement officlals may prefer to oversee the eonllection of
background data and the development of a proposed remedy through Informal

{nteraction and negotiations with the faecility. This approach 1s acceptable
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as long as the work done in preparation of the remedy (eege, hydrogeologic
assessment ac:ivities), and the final terms of the remedy itself (e.g., well
locatious, sampling schedules), are set out in a technically—speciflc order
(usually on consent). The order may be issued before the wélls aré ingtalled
and the sampling conducted, or ;ﬁ méy be issued afterwards. If negotiations
become protracted and work is not proceeding expeditiously, however, the
Region should issue the order and place the fécility on an enforceable

compliance schedule.

Whether the work is conducted before the order is issued or after, detail
in the order regarding completed and proposed work will help avoid future
questions of compliance with the order. The greater the specificity in the
order, the easier it will be for the Agency or a court to determine whether

the terms of the agreement have been mat.

Enfoéﬁemen: officials should not underestimate the level of detail that
can be incorporated into orders. Well design specifications, decontamination
procedures, and sampling frequencies are all suitable for specification. In
addition, enforcement officials should considervsﬁecifying certain behaviors
or actions on the part of the respondent. For example, officials may wish
to require that a qualified geologist be present to take field notes (e.g.
drilling logs and boring logs) during all well installations and soll boring

programs.

No requirement is inappropriate if it is directly related to the ability
of the owner/operator to meet his regulatory obligatious. Table 6.1 summarizes
some of the items enforcement officials wmay wish to consider when developing

orders.



Table 6.1 Possible Elemants of a Technically-Specific Order:

»

HYDROGEOLOGIC ASSESSMENT

Boring Program

2 GO0 O 0

Qo Q

Spacing of boraholes

Depth and location of boreholas

Vertical spacing of samples within each borehole
Sampling equipment to be used for bhoring program
Information to be logged for each borehole
Requirement that hydrogeologist or geotechnical engineer be present to
log boreholes :

Mathod for stabilizing selected boreholes until wells are installed
Method of data presentation

Requirement to use Unified Soil Classification System (USCS),
Atterberg limits

Water Level Monitoring Program

Q0

o0 QGO0

Spacing/number of piezometers or wells

Method for water level measurements .

Required precision of measurement (to the nearest 0.1 foot or to the
nearast centimatar)

Requirément that measuring points be surveyed from astablished benchmar. .

Number of hydrogeologic crosa sections and appropriate scale

Water level contour map$s

Tdentification of local sources of ground-water withdrawal and racharge
and approximate schedule of use

¥

Hydraulic Conductivities

[+

Method of determining hydraulic conductivities, porosity

Additional Information Requirements

Q
o

Description of reglonal geologic and hydrogeologic characteristics
Analysis of geomorphic or topographic features that might influence
ground-water flow system

Zones of higher or lower permeability that might direct or restrict
flow of contaminents - : :

Zones of significant fracturing or channeling in consolidated deposits
Sand or gravel deposits in uncomnsolidated deposits _
Deseription of manmade hydraulic structures (pipelines, french drains,
ditches, etc.)

Soil properties including cation exchange capacity, organic content
temperature profile, grain size distribution
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Additional Information {continuéd)

o
0

Tdentification of zones of recharge and discharge .
Intarpretation of hydraulic interconnections between saturated zones

NETWORK DESIGN g

Placement of Wells

Maximum horizontal spacings

Requirement for well clusters

Depth requirements (most in surficial aquifer, one or more in deeper
aquifer .

Exact well locations

Minimum number of background wells

Well Design and Construction

o

[= T o = I ]

000000

Casing material and diameter; prohibition against joining section with glues
or sealants :

Screen slot size and maximum length

Orilling techniques; prohibition on use of drilling muds

Drill decontamination procedures

Well development techniques; prohibition on use of water other than formation
water or “certified” pure watar

Filter pack waterial and method of filter-pack emplacement

Method and material for sealing annular space

Requirement for locked well caps

Requirement that wells be designed to last at least 30 years

Requirement that wells yielding turbid samplies be redeveloped or replaced
Information to be documented during construction of each well :

SAMPLING AND ANALYSTS

Analytes of Interest

o
o

o)

List of parameters to be monitored for _
Reguire$ent Eo coliect dgta on major ions and anions, e.g., Cl~, Fe, Mn,
Na", Ca’, Mg , NO4 , PO, , silicate, ammonium, alkalinity, acidity.
Requirement for Eield monitoring of pH, conductivity, and temperature for

each sample

Sample Collection

o
c

Evacuation procedures; handling procedures for evacuation water
Method for sampling “floaters™ and "sinkers”
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Sample Collection (continued) ,

o Acceptable materials for {nclusion in sampling devices and/or specific
device to be used .

o Performance standard for sample collection - "gsampling device and
methodology must be selected to yleld reprasentative samples in
light of the parameters that are being monitored”

o Requirement that sampling; devices be dedicated to each well or procedures

- for decontaminating equipment :between wells _

o Precautions on use of specifié sampling devices (e.g+, bladder pumps must
be operated in a contimuous manner sc that they do not produce pulsating
samples that are aerated in the raturn tube upon discharge; check valves
mist be designed and inspected to ensure that fouling problems do not
reduce delivery capabilities or result in aeracion of sample, etc.)

o Specification of acceptable cords/cables to be used to lower ballers;
prohibitions on use of braided cables, polyethylene or nylon cords

o Maximum sampling ractes, generally not to exceed 100 milliliters/mimte

SAMPLING PRESERVATION AND HANDLING

6 Designation of appropriate sample containers — polyethylene containers
with polypropylene caps when metals are analytes of interest; glass
containars when organics are analytes of interest

o Requirement to use praservacion pethods designated in SW-846

o Preferred handling procedures €.g., volatile organics: no Eiltering
or headspace in containers allowed; metals: two aliquocts from each
sample - one filtered and analyzed for dissolved metals, and one
not-filtered and analyzed for total recoverable metals

ANALYSIS
o Requirement for use of field blanks, arandards, and spiked samples
for QA/QC
o Requirement to use analytical methods desceribed 1n SW-846
o Requirement to perform field analysis of pB, conductivity, and
temperature

CHAIN OF CUSTODY

o Minimum requirements for chain-of-custody program (e.g., sample labels,
seals fileld log book, chain of custody record, sample analysis request
sheet, laboratory log book)

DATA REVIEW AND PRESENTATION

o Standard protocol for reporting of less than detectrion limit concentrations
o Requirement that data values for each pollucant be reported using the = 1
aumber of significant digits, in general at least three
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DATA REVIEW AND PRESENTATION (continued)

o Requirement that units of measure for a given chemical parameter be
consistent throughout report and accompany each chemical named

0 Requirement that raw data be gubmitted in a table that, lists for each
concentration value: the pollutant, the well code, and the unit of
meagure

o Requirement that owner/operator compile the following ten statistics for
each of four summary tables organized by pollutant; by pollutant-well; by
pollutant-date; and by pollutant-well-date:

Number of lower than detection limit values
Total number of values

Mean

Median

Variance

Standard Variation

Coaefficlant of variacion

Range

Miniomum value

Maximum value

o o © a o » ¢ o 9 0

ADDITIONAL PLUME CHARACTERIZATION ACTIVITIES

o Requirement to use certain remote sensing (e.g., aerial photography)
and geophysical techniques {e.g., electrical resistivity, ground-pene=
trating radar, borehole geophysics)

o Requirement to determine the physical and chemical characteristics of the
facility's leachate including demsity, solubllity, vapor pressure,
viscosity, and octancl-water partition coefficient

PERMIT APPLICATION REQUIREMENTS

o Requirement to collect background data on all Appendix VIII coustituents
detected in ground water

o Requirement to submlt applicable data, studies, and plans detailed in
§270.14(e)(1) - (8)

OTHER PROVISIONS

Schedule for implementation including stipulated penalties for missed milestones
Penalties for past and present violatious

Procedures for plan submittal, modification, and/or approval

Provision that incorporates all planms, reports, and schedules required by the
ORDER into the ORDER itself such that any non—-compliance with a plan, report

or schedule consitutes non-compliance with the order

ol o B+ JER ¢ ]
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OTHER PROVISIONS (continued)

o

[+]

o 0O0Qq

Clause that raserves government's right to take further action as necessary,
ineluding additional ground-water moaltoring aand/or cleanup, to bring respondent
into compliance with RCRA other applicable Stdte oT Federal law

Requirement to develop and implement a community relations plan

Requirement to develop and implement a health and gsafety plaa for workers
involved with monitoring or corrective action o

Requirement to d-signate corporate contact person, supply corporate
organizational cuarts, and provide background information and qualifications
of any contractors used to meet the tetms of the ORDER ‘ ‘
Clause guaranteeing site access for employees, agents or coutractors

of complainant to inspect sad avaluate compliance with ORDER pursuant o
authority in §3007 of RCRA 42 USC §6927

Requirement Cte develop Quality Assurance Project Plan in accordaace with

EPA guidance document QAMS = 005/80.

EPA idemnification clause

Clause guaranteeing EPA's right to take or split samples

Clause establishing EPA's ability to halt work 1f necessary

Effective date

Signature

6-12




6.4 §3008(a) Orders ’

The §3008(a) process can accomodate the issuance.bf eicher phased or
technically-specific orders. In fact, a single order may incorporate both

4

approaches.

The process of issuing a §3008(a) order Ls diagrammed in Appendix B.
Briafly, the process involves the issuance of a complaint and compliance order
followed by negotiations (if desired by both partiea), a hearing (if requested
by the respondent) and the issuance of a consent order or a final unilateral
ordar. If a respondent does not answer the complaint, (s)he become subject
to a default order; Generally, a respondent answers the complaint, requests
a hearing, and then either enters into a consent agreement with the Ageﬁcy or
proceeds through the hearing and becomes subject to a final order issued

unilaterally.

If the Agency feels confident that a particular respondent will not
default, the compliance order issued with the complaint wmay include a
broadly-stated remedy such as "compliance with Part 265 Subpart F and Part
270." Since the respondent is required to undertake remedial activities
and/or pay any assessed penalty only after the consent order or final order
{s issued, it i3 only in the consent or final order that gpecificity becomes
critical., Some Regions seem to prefer compliance orders with broadly=stated
remedies, although develbping a phased compliance order, which would reguire
the respondent to develop detailed plans, should prove to be fairly simple

in most cases.
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The Rﬁgions should try to avoid the situation wheére a broadly-stated
compliance order is {asued with the complaint, the responaent fafls to answer,
.and a default order is lssued. In this case the terms of the comp%iance
order may become the terms of the default order. 'Although respondents do
not usually fail to answer comp¥aints, especially when slzeable penalties
are ;nvolve&, tha Region should consider the possibility of 2 respondent

failing to answer, before deciding on a format for the compliance ortder.

The following describes in mote decail the options available under

§3008(a):

OPTION (1): The Region may issue a complaint with a phased compliance
order, enter negotiations with the respondent and then follow one of several
courses of action, depending on whether a settlement is reacﬁed with the
resnondent. Lf both parties are willing to settle and can reach agreement
on the réﬁedy, a consent order may be megotlated in either a phased or a
technically-specific format, depending on how detailed the discussions have
heen in negotiating sessions. 1f in the course of negotiations the facility

'
has filled in any gaps in the hydrogeologic study and the Region and respon=
dent have agreed on such details as the list of indicator parameters and the
location of wells, a consent order could be negotiated that specifies the
location of wells, comstruction specifications, ectc. The order might also
specify sampling and analytical procedures and schedules, or it might require
the respondent to develop and submit a plan for sampling and analysis. As

noted in section 5.2, the Region might choose to enter into a consent agreement

only after completion of the remedial activities by the respondent. In such
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cases;.the consent order should document, in detail, the work that has

been completed by the respondent.

1f the parties are unable to reach settlement and a hearing takes place,
the Reglon will have the opportunity to submit a proposed final order to the
Presiding Officer. The proposed final order may be phased or may be tech-
nically specific, depending on the amount of information available to the
Region. In any case, the proposed order should not simply include a broad
mandate, like "the owner/operator must come into compliance with Part 265
Subpart F and Part 270." It should either specify a detailed remedy itself
or should require :he'owner/opefator to develop a plan that specifies details.
Unless it is clear to both parties what the order requires, it will be diffi-
cult to determine whether the facility in fact achieves c0mpliance. 1f
there is room for dispute as to what the ordar requires, it may be difficult
for the'Agency‘to enforce the terms of the order, should that later becone

necessary.

OPTION (2): The Region may issue a complaint with a proposed compliance
otder that simply requires “compliance with Part 265 Subpart F and Part 270"
rather than a phased compliance order. The steps following complaint issuance
would be the same as those described in Option 1. Although it is acceptadble
to put a broad remedy in the initial compliance order, the consent order or
proposed final order must contain specificity {or require the respondent to
propose the specifics). When the order goes into effect it must express
what "compliance” entails. As described earlier, the Region should not use a
vaguely-worded compliance order if thers is a chance that the respondent will

not answer the complaint.
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6.5 §3013 Qrders

Section 3013 orders can be Lssued in either a one- or two-step process.
Both proceéses are adaptable to the Lssuance of either phased or specific
orders. The one-step process ifvolves one of the following:
o issuance of a phased order requiring the sequential development,
gubmittal, and exascution of plans; or
o issuance of a tachnically-specific order, after the details are
worked out in negotiations with the respondent.
The two-step process Lnvolves the issuance of a preliminary order requirihg
the development and submittal of plans for approval, followed by the issuance
of an order requiring the execution of the plans as modified by the Agency.
The second order could be phased or specific, depending om the amouant of
{nformation available. For example, if the remedy sought by'tha Agenc}
included a significant amount of hydrogeologlc iovestigation as well as
construction and sampling of wells, the preliminarty order might require the
development of a plan for the hydrogeologic study and a schedule for the
'
devalopaent and implementation of plans for later stages of the remedy-
The second order would then require the owner/operator to conduct the hydro—
geologlic work and then sequentially develop, submit, and carry out plans for

well construction and sampling.

Alternatively, the preliminary order could require the development of
well construction and sampliﬁg plans, which would entail conducting a hydro-
geologlic investigation., The sacond order then would be able to specify
detail as to the locations and specifications of the wells and plans for

sampling and analysis.
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6.6 $3008(h) Orders

¥

Section 3008(h) orders can accomodate both phased and specific orders in

a manner similar to that described in section 6.4 for §3008(a) orders.

6-17



APPENDIX A:

MODEL PHASED ORDER FOR GROUND-WATER MONITORING



EXAMPLE PHASED ORDER

Pursuant to Sectiom{s) _ of the Resource Conservation and Recovery Act
(RCRA), 42 U.S.:C. 69 it is ordered that } shall comply with the
following requirements: R

1. Within __ calendar days of the effective date of this ORDER, respoadent
shall develop and submit for EPA approval a plan for conducting a hydro-
geologic investigation of the site. The plan should be designed to
provide the following information: '

a. A description of the regional geologic and hydrogeologic characteristics
in the vieinity, including:
1) rvegional stratigraphy: description of strata including
strike and dip, identification of stratigraphic contacts,
petrographic analysis
2) structural geology: description of local and regicnal
astructural features (e.g., folding, faulting, tilting,
jointing, etc)
3) depositional history

4) regional ground-water flow patterns

5) identificétion and characterization of areas of recharge
and discharge

b. An analysis of any topographic features that might influence the

ground-water flow system (Note that stereoscopic analysis of aerial
photographs should aid in this analysis).

c. A classification and description of the hydrogeologic properties of
all the hydrogeologic units found at the site (i.e., the aquifers and
any intervening saturated and unsaturated units), including:

1) hydraulic conductivity, effective porosity
2) 1lithology, grain size, sorting, degree of cementatiocn

3) an interpretation of hydraulic interconnections between
saturated zones :
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d. Using a topographic map or aerial photograph as a base, submit maps
of structural geology and at least four hydrogeologic cross sections
showing the extent {depth, thickness, lateral extent) of all hydro—
geologic units within the facility property, identifying:

1) sand and gravel daposits in unconsolidated deposits.

2) zones of fracturing or channeling in consolidated
deposits o

3) zones of higher permeability or lower permeability that might
‘"direct or restrict the flow of contaminants

'4) perched aquifers
5) rhe uppermost aquifer (includes all water-bearing zones
above the first confining layer that may serve as a pathway
for contaminant migration tncluding perched zones of satur-
ation)
e. A description of water level or fluid pressure mnni:oringfincluding:
1) water—lavel contour and/or potentiometric maps.

- 2) hydrologic cross sections showing vertical .gradients

3) an interpretation of the flow sysﬁem, ineluding the .
vartical and horizontal components of flow -

4) an interpretation of any change in hydraulic gradients
dye, for instance, to tidal or ' seasonal influences

£. A'desciption of manmade influences that may affect the hydrogeology of
the site, identifying:

1) local water-supply and production wells with an approximate
schedule of pumping

2) mammade hydraulic structures (pipelines, french drains, ditches)

The plan should include a description of the field methods and other infor-
mation sources proposed for the study and a summary of which data will be col=-
lected by each method. The proposed methods should include, but are uot
limited to:

a. A program of soil borings, as required to adequately describe
the subsurface geology of the site. The program should provide
for the presence of a qualified geologlst or geotachnical
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engineer to log and describe the materlals encountered during
the boring. The program should also deseribe the methods pro-
posed to stabilize selected holes until monitoring wells are
installed.

b. A sufficient number of piezometers to characterize ground-water
depth and gradient (both horizontal and vertical) over the
entire area of the site. :

¢+ The use of'alug and/or pump tests as approprilate to determine
hydraulic conductivities

NOTE: Geophysical techniques, both borehole and surficial, are effec-—
tive supplementary investigative techniques that should be
congidered

The plan shall contain a schedule for conducting the proposed hydrogeologic
agsessment and shall be submitted to:

Deputy Director, Air and Waste Management Division
Environmental Protection Agency

444 RCRA Way

Anytown, USA 00001

Within ___ calendar days of the effective date of this ORDER, respondent shall
develop and submit to EPA a list of proposed indicator parameters capable of
detecting leakage of hazardous waste or hazardous constituents into ground
water. The parameters should be representative of constituents at least as
mobile as the most mobile constituents that could reasonably be derived from
the facility's waste, and should be chosen after considering:

a. the types, quantities, and concentrations of constituents in wastes
managed at the facilicy;

b. the mobility, stability, and persistence of waste constituents or their
reaction products in the unsaturated zone beneath the waste management
area;

c. the detectability of the indicator parameters, waste constituents or
reaction products in ground water; :

d. the concentration or value and the natural variation (known or suspectad)
of the proposed monitoring parameter in background ground water.

The list should include the basis for selecting each proposed indicator
parameter, including any analyses or caleculations performed. The basis

for selection must include chemical analysis of the facility's waste and/or
leachate as appropriate.




The list should also include parameters to characterize the site-specific
chemistry of ground water at the site, including but not limited to the
majaer anions and cations that make up the bulk of digsolved solids in
vater (i.e., C1-, Pe, Mn, Na', 80,, Ca’, Mg", &7 807>, PO,", silicate,
ammonium) . | . '

3. Within __ calendar days of written approval by EPA, the respondent shall
promptly implement the hydrogeologic investigation plan according to the
terms and schedules contained therein.

4.

5.

Within calendar days after completion of the hydrogeologic investigation,

the

respondent will submit to EPA a full report that provides the information

described in paragraph l..

LAlso within days aftar the completion of the hydrogeologic investigationm,

the

respondéﬁ? will submit to EPA a plan for the design and installation of

a monitoring well network that will meet the following requirements:

B.

Ce

The

be

Ce

d.

The upgradient wells must be capable of ylelding samples that are
rapresentative of background water quality in the uppermost aquifer
and are not affected by the facility. The number and location of the
wells must be sufficient to: 1) characterize the spatial variability
of background water; and 2) meet the needs of the statistical test
proposed pursuant to paragraph _ .

The downgradient wells must ba capable of immediataly detecting any
ssatistically significant amoyats of hazardous waste or hazardous
constituents that migrate from the facilty into the uppermost aquifer.

The monitoring system should be desigﬁed to operate for a period of no
lass than thirty years. :

L)

plan should include the following elements:

A deseription and map of proposed well locations, including a survey
of each well's surface reference point and the elevation of its top
of casing. '

§ize and depth of wells;

_Desciption of well=intake desigm, including screen slot size and length;
filter pack materials and method of filter—pack emplacement.

Type of proposed well casing and screen materials. The choice of well
materials should be made in light of the parameters to be monitored for
and the nature of the leachate that could poteatially migrate from the
facility. The well materials should: 1) minimize the potential of

" adsorption and desorption of constituents from the samples; and
2) waintain their integrity for the expected life of the system
(at least thirty years).




6.

e. Methods used to seal the well from the surface and prevent downward
migration of contaminants through the well annulus.

f. Description of the methods or procedures used to develop the wells.

Also within __ days after the’ completion of the hydrogeologic assessment,
the Respondent shall sumbit a sampling and analysis plan capable of
ylelding representative samples for a comparison of up~ and dewngradient
wells. The plan should include the following elements:

a. Well evacuation procedures including volume to be evacuated prior to
sampling and handling procedures for purged well water

b. Sample withdrawal techniques. Sampling equipment and materials (tubing,
rope, pumps, etc.) shall be selacted to yield representative samples in
light of parameters to be monitored for. The sampling protocol will
{nclude field measurement of pH, conductivity, and temperature for
each sample.

c. Sample handling and preservation techniques ineluding provision for
field-filtration of samples as appropriate.

d. Procedures for decontaminating sampling equipment between sampling
avents. : '

e. Procedures for measuring ground-water elevations at each sampling
event '

£. Chain of custody procedures to be used for all phases of sample
management.

g. Laboratory analytical techaniques, including EPA-approved analytical
methods and quality assurance, detection levels, quality controel
procedures. '

h. Proceduras for performing a comparison of upgradient and dowmgradient
ground water to determine whether contamination has occurred. The pro-
cedures should include:

1) A proposed mathod (statistical or otherwise) to compare up-
gradient and downdradient well water that provides a reasonable
balance between the probability of falsely identifying and
failing to identify contaminatiom.

2) An accelerated sampling schedule to establish data for the
comparison. In no instance shall sampling exceed __ months.,

3) A proposed method for data organization and presentation.




7.

10.

l1.

By no later chan __ days after EPA approval of the monitoring well network
plan, Respondent shall complete the installation of the monitoring well
network. . .

By no later than __ days after the installation of the monitoring well
network, Respondent shall {mplement the sample and analysis plan, perform
the comparison and submit the results to EFA for review. '

If theré 13 a statistically significant difference between upgradient and
downgradient wall water, the Respondent will develop a ground-water asses-—
gment plan capable of determiniag the following:

a. The extent of migration of hazardous constituants into grouad water.

b. The concentration of each Appendix VIII coastituent throughout the
plume or the maximum concentration of each Appendix VIII ia the
plume.

c. Background comcentratlons for all Appendix VIII counstituents detected
in ground water.

d. Wasta/leachate characteristics including gpecific gravity, viscosity,
solubility in water, and octanol-water partition coefficient.

e. Soil properties including cation e:chaﬁge capaéi:y, organic content,
and temperature.

The plan should describe the methods proposed tCo accomplish the above
objectives including indirect and direct techniques. The sampling and
analysis plan developed pursuant to paragraph 6 should be revised to meet
the new objectives of this monitoring pﬁésa. The plan should include an
expeditious schedule for the implementation of the abave assessument, and
should be submitted to EPA no later than 15 days after the confirmation of
leakage.

within __ calendar days of EFA approval of the assessment plan, the Respondent!
will begin to executa the plan according to the terms and schedules contained
therein. Within __ days of the completion of the assessment, the Respondent
will submit the results to the Agency, including all raw data collected, all
calemlations performed, and an interpretation of the findings.

Based om the results of the ground-water assessment, the Respondent will
fulfill his/her obligations pursuant to §$270.14(c)(7) or (8) by developing
a compliance monitoring and/or corrective action program as appropriate.
Respondent will submit whatever plans and engineering stwiieg are necessary
to deseribe the proposed program to- EPA no later than _ months after the
completion of the ground-water assessment deseribed in paragraph nine.
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i2.

13.

l4.

15.

All plans, reports, aad schedules required by the terms of this ORDER are,
upon approval by EPA, incorporated into this ORDER. Any aoncompliance with
guch approved studies, veports, or schedules shall be termed noncompliance
with this ORDER.

In the event of Agency disapproval (in whole or in part) of any plan required
by this ORDER, EPA shall specify any deficiencies in writing. The Respondent
shall modify the plan to correct the deficiencies within __ days from receipt
of disapproval by EPA. The modified plan shall be submitted to EPA in
writing for review.

Should the Respondent take exception to all or part of EPA's disapproval, the
Respondent shall submit to EPA a written statement of the grounds for the
exception. Representatives of EPA and the Respondent may confer in person

or by talephome in an attempt to resolve any disagreement. If agreement

is reached, the resolutiom shall be written and signed by represeantatives

of each party. In the event that resolution is not reached within 15 days,
the Respondent shall modify the plan as required by EPA. :

In the event that the respondent fails to:
a. Comply with the milestones contained in paragraphs 3, 7, 8, or 10;

b. Provide the plans and information described in paragraphs 1, 2, 4, 5,
6, 8, 9, 10, or 11 :

(s)he shall pay stipulated penalties from the date of the violation as
follows:

a. $5000.00 per day for failure to comply with a milestone listed above;

b. $1000.00 per day for failure to provide a plan or information listed

above.
¥,

Notwithstanding compliance with the terms of this ORDER, Respondent may

be required to take further actions as necessary, including additional
ground-water monitoring, assessment, and/or corrective action, to come into
compliance with RCRA, or other applicable state or Federal laws.
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APPENDIX B:

DIAGRAM OF PART 22 ADMINISTRATIVE PROCEEDINGS
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